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APPENDIX E
TIME OF CONCENTRATION FLOW PATH CALCULATION

Times of concentration calculation were computed within the SedCAD 4 Program. SedCAD 4
shows the time of concentration for each watershed. When combining or accumulating
watersheds for structure design, a combined hydrograph of the tributary upslope sub-watersheds
is used. Since the travel time between structures is rapid, the routing analysis between the

structures considers the travel time to be zero (0) and the combined hydrograph of the tributary

sub-watershed is utilized.
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SEDCAD 4 for Windows

Canurinht 1008 201N Pamala | Qrhwah

Subwatershed Hydrology Detail:

s sws swsarea e Musk K i Curve s Disf:iaafge et

(ac) (hrs) {hrs) Number (cfs) (ac-ft)
#12 1 2.170 0.045 0.000 0.000 61.000 M 0.88 0.066
3 2.170 0.88 0.066
#11 1 11.030 0.101 0.000 0.000 61.000 S 4.48 0.335
¥ 11.030 4.48 0.335
#7 1 7.120 0.270 0.000 0.000 61.000 s 0.69 |:1.14_54
b 7.120 0.69 0.145
#8 1 4.610 0.6l 0.000 0.000 61.000 S 0.59 0.095
b 11.730 1.24 0.240
#2 § 3.920 0.165 0.000 0.000 61.000 S 0.50 0.080
b3 3.920 0.50 0.080
#1 1 2.300 0.044 0.000 0.000  61.000 M 0.93 0070
h 2.300 0.93 0.070
#3 1 12.160 0.174 0.000 0.000 61.000 S 153 0.249
by 18.380 2.24 0.399
#4 1 1.300 0.059 0.000 0.000 61.000 M 0.53 0.039
b3 19.680 2.49 0.439
#5 1 7.880 0.228 0.000 0.000 61.000 S 0.85 0.161
> 27.560 3.14 0.599
#6 1 5.290 0.150 0.000 0.000 61.000 S 0.68 0.109
5 32.850 3.82 0.708
#9 1 0.590 0.022 0.000 0.000 61.000 M 0.24 0.014
¥ 45.170 5.11 0.962
#10 1 1.790 0.015 0.000 0.000 61.000 M 0.73 0.054
¥ 60.160 10.04 1.417

Subwatershed Time of Concentration Details:

St WS Land Flow Condtion Slope (%) Veri'&[)"“' "'°“(Zf't)'3i5t' Vt{%}ggl)ty Time (hrs)

#1 1 3. Short grass pasture 37.50 15.00 40.00 4.890 0.002

6. Grassed waterway 3.00 12.00 400.00 2.590 0.042

1 1 Time of Concentration: (' UAWNEL £ 0.044
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SEDCAD 4 for Windows

Camrinht 1G0R 201N Pamala | Qrhwmh

10
St#ru S\';S Land Flow Condition Slope (%) VerE%tl)Dist. Hori(zf.t)D ISt Va(eilcggi}ty Time (hrs)

#2 1 3. Short grass pasture 6.67 10.00 150.00 2.060 0.020
6. Grassed waterway 2.00 20.00 1,000.00 2.120 0.131
6. Grassed waterway 10.00 25.00 250.00 4.740 0.014

#2 1 Time of Concentration: - & ANNEL V / 0.165 |
#3 1 3. Short grass pasture 14.80 37.00 250.00 3.070 0.022
6. Grassed waterway 3.10 45.00 1,450.00 2.640 0.152
#3 1 Time of Concentration: & NNEL Y 0.174
#4 1 3. Short grass pasture 7.20 18.00 250.00 2.140 0.032
ﬁ'oh?;gesg‘é'gaz diversiong, and oy 1.00 3.00 300.00 3.000 0.027
#4 1 Time of Concentration: W adNEL O 0.059

#5 1 3. Short grass pasture 4.29 15.00 350.00 1.650 O.EE
ﬁ;}hai;gesgﬂfnss' diverslans. and low 0.50 650  1,300.00 2.120 0.170
#5 1 Time of Concentration: *‘:&--lﬂ*ﬁ"{‘}*"%‘gt-?& eL P 0.228
#6 1 3. Short grass pasture 10.00 30.00 300.00 2.520 0.033
ﬁa\’;vairr\gesf’rg'gfs' diversians,.and low 0.50 4.50 900.00 2.120 0.117
| #6 "1 Time of Concentration: Chandel OB 0.150
#7 1 3. Short grass pasture 33.00 24.75 75.00 4.590 0.004
6. Grassed waterway 3.00 73.50 2,450.00 2.590 0.262
ﬁbhair:gesf’r‘é';‘fg Alversions, and lov 33.00 82.50 250.00 17.230 0.004
#7 1 Time of Concentration: DS -7 0.270
#8 1 3. Short grass pasture 33.00 16.50 49.99 4.590 0.003
6. Grassed waterway 3.50 56.00 1,600.00 7 2.800 0.158
#8 1  Time of Concentration: ¢ WA INEL L 0.161
#9 1 6. Grassed waterway 20.00 110.00 550.00 6.700 0.022
#9 1  Time of Concentration: fﬁ_ﬂ_ﬁf% NNL N 0,022
#10 1 3. Short grass pasture 5.00 '5.00 100.00 1.780 0.015
#10 1  Time of Concentration: - Basid 2 0.015
#11 1 3. Short grass pasture 33.00 33.00 99.99 4.590 0.006
| 6. Grassed waterway 3.00 25.50 850.00 2.5%0 0.091
gbh?;ges?rﬂﬁ% diversions, and low 33.00 90.75 275.00 17.230 0.004
#11 1 Time of Concentration: DS-0L 0.101
#12 1 3. Short grass pasture 33.00 16.56- 49.99 4.590 0.003
6. Grassed waterway 12.00 96.00 800.00 5.190 0.042
#12 1  Time of Concentration: CManNNEL M 0.045
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TR55 Tc Worksheet

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1 AReA ‘A"
PRE & oS DEV

Description A B [o] Totals
Sheet Flow

Manning's n-value = 0.800 0.011 0.011

Flow length (ft) = 150.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.20 0.00 0.00

Land slope (%) = 17.00 0.00 0.00
Travel Time (min) = 21.97 + 0.00 + 0.00 = 21.97
Shallow Concentrated Flow

Flow length (ft) = 820.00 0.00 0.00

Watercourse slope (%) = 24.00 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) = 7.90 0.00 0.00
Travel Time (min) = 1.73 + 0.00 +  0.00 = 1.73
Channel Flow

X sectional flow area (sgft) = 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) = 0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, TC .....ovooeemermeeecsneesenseseessseeses s 23.70 min
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APPENDIX F

RUNOFF CURVE NUMBER (CN) CALCULATION

Runoff curve numbers for each drainage shed were obtained from Appendix C-3 of the Lower
Saucon Township Stormwater Ordinance. A copy is attached hereto. Under pre-development
conditions three (3) distinct land covers exist within the area of analysis. These are woods,

paved/impervious and open space.

Pre-development analysis for Basin 2 was taken from the latest approved analysis associated
with the Cell 4-F Modification and as such the previously utilized CN numbers have been
maintained. For Area A, which consists entirely of woods and is also underlain with soils in
Hydrologic Soil Group A the resultant CN from Appendix C-3 would be 30. Based upon our
engineering judgement this value is artificially low and as such we looked to Hydrologic Soil

Group B Woods and utilized 55 for the Area A pre-development CN.
Post development conditions yield the same three land covers as utilized in pre-development
consisting of woods, paved/impervious and open space. For each sub-area within the Basin 2

analysis a CN was utilized or a weighted CN was computed as follows:

Drainage Arealdl) CN  Weighted CN

Channel X (0.1)(98) + (2.2)(61)/(2.3) = 63

Channel W (0.01)98) + 3.91)(61)  _ 61
(3.92)

Channel Y (0.8)(98) + (11.36)(61) =43
(12.16)

Channel O 61

Channel P 61

Channel Q 61

DS-7 61

b/1162.3/LDP/PCSMR Appendix F



Drainage AreaID CN  Weighted CN

Channel L (L2)98) + (B4LN6D)  _ .,
(.61)

Channel N (0.2)(98) + (39)61)
(.59) =173

Basin #2 Q298+ (15N6D) = g5
(1.79)

DS-6 61

Channel M (0.8)(98) + (1.37)%61) 5
2.17) =7

For post development Area “A” a CN of 55 was used as the entire area is considered woods and
for the same reason as described in pre-development above.

b/1162.3/LDP/PCSMR Appendix F



STORMWATER MANAGEMENT

137 Attachment 16
Township of Lower Saucon

Appendix C-3
Runoff Curve Numbers and Percent Imperviousness Values*

Curve numbers for
Cover Description hydraologic soil group**
Average percent
Land Use/Cover Type impervious area A B C D
Open space (lawns, parks, golf courses,
cemeteries, etc.):

Good condition (grass cover greater 39 j Glj 74 80
than 75%) —

Impervious areas: —
Paved parking lots, roofs, driveways, 98 T98 E 98 98

ete. (excluding right-of-way)
Streets and roads:

Paved; curbs and storm sewers 98 98 98 98

(excluding right-of-way)

Paved; open ditches (including right-of- 83 8% 92 93

way)

Gravel (including right-of-way) 76 85 89 91
Urban districts:

Commercial and business 85 89 92 94 95

Industrial 72 81 88 91 93
Residential districts by average lot size:

¢ acre or less (townhouses) 65 77 8 50 92

1/4 acre 38 61 75 83 87

a acre 30 57 72 81 86

1/2 acre 25 54 70 80 85

1 acre 20 51 68 79 84

2 acres 12 46 65 77 82
Woods 130: ]3] 70 77
Agriculture Refer to Table 2-2b in source document (TR55)

by crop type and treatment.

* Source: Natural Resources Conservation Service Technical Release No. 55, Second
Edition, June 1986.
** Hydrologic soil group based on the county soil survey, latest edition.

137 Attachment 16:7 11-01-2008
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Pre-Construction Watershed Calculations



SEDCAD 4 for Windows
Canurinht 1048 22040 Damala | QSebhwaah

IESI PA Bethlehem Landfill
Detention Basin 2

Pre Development

IMM

Filename: 1162.1det2.sc4 Printed 09-09-2015
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Mamuriakht 1008 201N Pamala | Qrbaah

General Information

Storm Information:

Storm Type: NRCS Type 11
Design Storm: 2yr-24hr
Rainfall Depth: 3.200 inches

Filename: 1162, 1det2.sc4 Printed 09-09-2015
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Carnuriciht 1008 201N Pamala | Srhmah

Structure Networking:
Stru  (flows  Stru } Musk. K -
Type ¥ into) # (hrs) Musk. X | Description
Null #4 ==> #9 0.000 0.000 | C-101
Nul #5 ==> #9 0.000 0.000 ; CHANNEL N
Null #6 ==> #9 0.000 0.000 | CHANNEL L
Null #7 ==> %5 0.000 0.000 | CHANNEL M
Pand #9 ==> End 0.000 0.000 | BASIN #2
Null #10 ==> #11 0.000 0.000 | CHANNEE O
Null #11 ==> #12 0.000 0.000 | CHANNEL P
Nul! #12 ==> #5 0.000 0.000 | CHANNEL Q
#6
Nudf
#10
&
Nt/
#11
Nuflt
#12
&
Null
#7
&
Nut!
& #5
Nedl
#4
&
Null
#9
Pond
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SEDCAD 4 for Windows

Manurinht 1008 2010 Parmals 1 Qehwah

Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharae Runoff
Area Area g Volume
(ac) (ac) (cfs) (ac-ft)
#6 1.200 1,200 1.21 0.09
#10 11.860 11.8G0 14.54 1.07
#11 8.600 20.400 14.88 1.29
#12 6.400 26.800 15.13 1.45
#7 0.600 0.600 3.30 0.02
#5 8.500 35.900 19.72 1.78
#4 19.300 19.300 2.94 0.48
In 23.77 2.43
#9 2.200 58.600
Qut 0.43 1.22

Filename: 1162.1det2.sc4
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SEDCAD 4 for Windows

Caruriaht 1008 2010 Pamala | Qebhwah

Structure Detail:
Structure #6 (Null)
CHANNEL L
Structure #10 (Null)
CHANNEL O
Structure #11 (Nulf)
CHANNEL P
Structure #12 (Null)
CHANNEL Q
Structure #7 (Null)
CHANNEL M
Structure #5 (Nulf)
CHANNEL N
Structure #4 (Null)
C-101
Structure #9 (Pond)
BASIN #2

Pond Inputs:

Initial Pool Elev: 460.01 ft
Initial Pooi: 0.00 ac-ft

Perforated Riser

Riser . . Barrel . Number of

. Riser Height ; Barrel Barrel Slope o Spillway Elev
Diameter Diameter Manning's n ;
(in) ) (i) Length (f) (%) ; 0 et
36.00 11.00 30.00 100.00 4.50 0.0240 471.00 9
Emergency Spillwa
) Crest Length Left Right Botton
Spillway Elev (ft) Sideslope Sideslope Width (ft)
471.50 20.00 3.00:1 3.00:1 20.00
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Marriaht 1002 2N4N Pamala | Qekwah

Pond Resuits:

Peak Elevation:

463.34 ft

Pewater Time:

3.53 days

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation i Area Capacity Discharge D_er\;vn?ger
(ac) (ac-ft) (cfs) (hrs)
460.00 0.000 0.000 0.000
460.01 0.530 0.002 0.000 Low hole SPW #1
460.50 0.552 0.267 0.165 19.38%
461.00 0.574 0.548 0.235 14.48*%
461.50 (.597 0.841 0.289 12.28*
462.00 0.620 1.145 0.333 11.04*
462.50 0.644 1.461 0.373 10.26*
463.00 0.668 1.789 0.409 10.20
463.34 0.685 2.018 0.431 7.00 Peak Stage
463.50 0.693 2.130 0.442
464.00 0.718 2.483 0.472
464.50 0.744 2.848 0.501
465.00 0.770 3.227 0.528
465,50 0.795 3.618 0.721
466.00 0.821 4.022 0.815
466.50 0.847 4.439 0.892
467.00 0.873 4.869 0.959
467.50 0.900 5.312 1.021
468.00 0.927 5.769 1.077
468.50 0.955 6.235 1.131
469.00 0.983 6.724 1.181
469.50 1.011 7.222 1.229
470.00 1.040 7.735 1.944
470.50 1.074 8.264 2.265
471.00 1.110 8.810 2.520 Spillway #1
471.50 1.145 9.373 10.330 Spillway #2
472.00 1.181 9.955 32.860
472.50 1.218 10.555 91.363
473.00 1.255 11.173 151.823
473.50 1.293 11.810 230.503
474.00 1.332 12.466 325.442
474.50 1.370 13.142 436.892
475.00 1.410 13.837 565.241
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SEDCAD 4 for Windows

Crnuriaht 1008 2010 Pamala | Qrhush

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit.

Detailed Discharge Table

Combined
; Total
EIE\({fat;IOH Perf. Riser (cfs) S'ps)irlr?\.i;gye?c?s) Bischarge
{cfs)
460.00 0.000 0.000 0.000
460.01 1.00>0.000 0.000 0.000
460.50 0.165 0.000 0.165
461.00 0,235 0.000 0.235
461.50 0.289 0.000 0.289
462.00 0.333 0.000 0.333
462.50 0373 0.000 0.373
463.00 0.409 0.000 0.409
463.50 0.442 0.000 0.442
464.00 0.472 0.000 0.472
464.50 0.501 0.000 0.501
465.00 1.00>0.528 0.000 0.528
465.50 0.721 0.000 0.721
466.00 0.815 0.000 0.815
466.50 0.892 0.000 0.892
467.00 0.959 0.000 0.959
467.50 1.021 0.000 1.021
468.00 1.077 (.000 1.077
468.50 1.131 0.000 1.131
469.00 1.181 0.000 1.181
469.50 2.00>1.229 0.000 1.229
470.00 1.944 0.000 1.944
470.50 2.265 0.000 2.265
471.00 2.520 0.000 2.520
471.50 10.330 0.000 10.330
472.00 29.217 3.643 32.860
472.50 41.684 49.679 91.363
473.00 48.133 103.690 151.823
473.50 53.814 176.689 230.503
474.00 58.950 266.492 325.442
474.50 63.674 373.219 436.892
475.00 68.070 497.171 565.241
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SEDCAD 4 for Windows

Canwrinbt 1002 _2N11 Pamala | Qrhwash

Subwatershed Hydrology Detail:

Time of Peak Runoff
SE;U 5‘2"5 SWS Area Cone Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#6 1 1.200 0.095 0.000 0.000 71.000 S 1.21 0.088
> 1.200 1.21 0.088
#10 1 11.800 0.020 0.000 0.000 75.600 M 14.54 1.074
3, 11.800 14.54 1.074
#11 1 8.600 0.340 0.000 0.000 £61.000 S 0.96 0.213
by 20.400 14.88 1.288
#12 1 6.400 0.314 0.000 0.000 61.000 S 0.75 0.159
p 26.800 15.13 1.446
#7 1 €.600 0.027 0.000 0.000 61.000 M 0.30 0.015
pX 0.600 0.30 0.019
#5 1 8.500 0.123 0.000 0.600 61.000 S 4.29 0.314
p> 35.900 19.72 1.779
#4 1 19.300 0.205 0.000 0.000 61.000 S 2.94 0.478
b 19.300 2.94 0.478
#9 1 2.200 0.015 0.000 0.000 61.000 M 1.11 0.081
h 58.600 23.77 2.426
Subwatershed Time of Concentration Details:
Stru  SWS - Vert. Dist.  Horiz. Dist. Velocity )
# # Land Flow Condition Slope (%) () (ft) (fos) Time (hrs)
#4 1 3. Short grass pasture 8.00 20.00 250.00 2.260 0.030
6. Grassed waterway 2.50 37.50 1,500.00 2.370 0.175
#4 1 Time of Concentration: 0.205
#5 1 6. Grassed waterway 5.00 180.00 1,999.99 4.500 0.123
#5 1  Time of Concentration: 0.123
#6 1 3. Short grass pasture 33.00 25.00 75.75 4.590 0.004
6. Grassed waterway 3.00 25.50 850.00 2.590 0.091
#6 1 Time of Concentration: 0.095
#7 1 3. Short grass pasture 10.00 25.00 250.00 2.520 0.027
#7 1  Time of Concentration: 0.027
#9 1 3. Short grass pasture 5.00 5.00 100.00 1.780 0.015
#9 1  Time of Concentration: 0.015
#10 1 3. Short grass pasture 33.00 29.70 50.00 4.590 0.005

Fitename: 1162 1det2.sc4
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Marrinhi 1608 5010 Pamala | Qrkwishk

S;ru S\;VS Land Flow Condition Slope (%) VET&?H‘ Hori;;t)D ist. Vc(a]lggi)ty Time {hrs)
goh?;gesg‘fgfnss diversions, and low 5.75 23.00 400.00 7.190 0.015
#10 1 Time of Concentration: 0.020
#11 1 6. Grassed waterway 0.50 6.50 1,300.00 1.060 0.340
#11 1 Time of Concentration: 0.340
#i2 1 6. Grassed waterway 0.50 6.00 1,200.00 1.060 0.314
#12 1  Time of Concentration: 0.314
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Canurinkt 1308 201N Pamata 1 Qchwiakh

General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: S5yr-24hr
Rainfall Depth: 3.600 inches

Filename: 1162.1det2.sc4 Printed 09-08-2015
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Memurinht 1008 220490 Bamala | Qrhwah

Structure Networking:

stru  (flows Stru | Musk. K -
Type # into) # (hrs) Musk. X | Description
Nult #4 ==> #9 0.000 0.000 | C-101
Null #5 ==> #9 0.000 0.000 | CHANNEL N
Null #6 m=>  #0 0.000 0.000 | CHANNEL L
Null #7 ==> #b 0.000 0.000 | CHANNEL M
Pond #9 ==> End 0.000 0.000 | BASIN #2
Null #10 ==> #11 0.000 0.000 | CHANNEL O
Null #11 ==> #12 0.000 0.000 | CHANNEL P
Null #12 ==> #5 0.000 0.000 | CHANNEL Q
#6
Nl
#10
&
Nl
& #11
Nulf
#12
& Nulf
#7
&
Nult
#5
&
Nl
#4
&
ANutt
#9
Pond
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Caruriaht 1008 2010 Pomelz | Qrhwah

Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area g Volume
(<) (ac) (cfs) (ac-ft)
#6 1.200 1.200 1.54 0.i1
#10 11.800 11.800 17.99 1.35
#11 8.600 20,400 18.66 1.65
#12 6.400 26.800 19.16 1.87
#7 0.600 0.660 0.43 0.03
#5 8.500 35.900 25.69 2.33
#4 19.300 19.300 4.60 0.67
In 31.89 3.23
#9 2.200 58.600
Qut 0.49 1.43
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Canuriaht 180R 2011 Pamala | Qekwmhb

Structure Detail:
Structure #6 (Null)
CHANNEL L
Structure #10 (Null)
CHANNEL O
Structure #11 (Null)
CHANNEL P
Structure #12 (Null)
CHANNEL Q
Structure #7 (Nulf)
CHANNEL M
Structure #5 (Null)
CHANNEL N
Structure #4 (Null)
C-101
Structure #9 (Pond)
BASIN #2

Pond Inputs:

Initiat Pool Elev: 460.01 ft
Initial Pool; 0.00 ac-ft

Perforated Riser

Riser . ) Barrel
Diameter Rlser(fl-ti)e.-lght Diameter Manning's n () Holes per
(i) (in) Elev

36.00 11.00 30.00 100.00 4.50 0.0240 471.00 9

Barrel Barrel Slope Spillway Elev Number of

Length (ft) (%)

Emergency Spillway

Crest Length Left Right Bottom
(ft) Sideslope Sideslope: Width {ft}

471.50 20.00 3.00:1 3.00:1 20.00

Spiliway Elev
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SEDCAD 4 for Windows

Mamrinht 1008 2010 Pamala | Qrhuwsh

Pond Resuits:

Peak Elevation:

464.37 ft

Dewater Time:

4.29 days

Dewatering time is calciulated from peak stage to fowest spilfway

Elevation-Capacity-Discharge Table

Flevation Area Capacity Discharge D_er\;\rrslteer
(ac) {ac-ft) (cfs} (hrs)
460.00 0.000 0.000 0.000
460.01 0.530 0.002 0.000 Low hole SPW #1
460.50 0.552 0.267 0.165 19.38%
461.00 0.574 0.548 0.235 14.48*
461.50 0.597 0.841 0.289 12.28*
462.00 0.620 1,145 0.333 11.04%
462.50 0.644 1.461 0.373 10.26%
463.00 0.668 1.789 0.409 9.72%
463.50 0.693 2.130 0.442 9.33*
464.00 0.718 2.483 0.472 9.35
464.37 0.737 2.752 0.493 7.25 Peak Stage
464.50 0.744 2.848 0.501
465.00 0.770 3.227 0.528
465.50 0.795 3.618 0.721
466.00 0.821 4.022 0.815
466.5{ 0.847 4.439 0.892
467.00 0.873 4.869 0.959
467.50 0.960 5.312 1.021
468.00 0.927 5.769 1.077
468.50 0.955 6.239 1,131
469.00 0.983 6.724 1.181
469.50 1.011 7.222 1.229
470.00 1.040 7.735 1.944
470.50 1.074 8.264 2.265
471.00 1110 8.810 2.520 Spillway #1
471.50 1.145 9.373 10.330 Spillway #2
472.00 1.181 9.955 32.860
472.50 1.218 10,555 91.363
473.00 1.255 11.173 151.823
473.50 1.293 11.810 230.503
474.00 1,332 12.466 325.442
474.50 1.370 13.142 436.892
475.00 1.410 13.837 565.241
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SEDCAD 4 for Windows

MCanvrinkt 1008 2010 Pamala 1 Qchuish

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit.

Detailed Discharge Table

Combined
; Total
Eie‘(’%wn Perf. Riser (cfs) ngfv?f?‘%) Discharge
(cfs)
460.00 0.000 0.000 0.000
460.01 1.00>0.000 0.000 0.000
460.50 0.165 0.000 0.165
461.00 0.235 0.000 0.235
461.50 0.289 0.000 0.289
462.00 0.333 0.000 0.333
462.50 0.373 0.000 0.373
463.00 0.409 0.000 0.409
463.50 0.442 0.000 0.442
464.00 0.472 0.000 0.472
464.50 0.501 0.000 0.501
465.00 1.00>0.528 0.000 0.528
465.50 0.721 0.000 0.721
466.00 0.815 0.000 0.815
466.50 0.892 0.000 0.892
467.00 0.959 0.000 0.959
467.50 1.021 0.000 1.021
468.00 1.077 0.000 1.077
468.50 1.131 0.000 1.131
469.00 1.181 0.000 1.181
469.50 2,00>1.229 0.000 1.229
470.00 1.944 0.000 1.944
470.50 2.265 (0.000 2.265
471.00 2.520 0.000 2.520
471.50 10.330 0.000 10.330
472.00 29.217 3.643 32.860
472.50 41.684 49.679 91.363
473.00 48.133 103.690 151.823
473.50 53.814 176.689 230.503
474.00 58.950 266.492 325.442
474.50 63.674 373.219 436.892
475.00 68.070 497.171 565.241
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Subwatershed Hydrology Detail:

Time of Peak Runoff
Sgu S‘QE"S SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number () (actt)
#6 1 1.200 0.095 0.000 0.000 71.000 S 1.54 0.113
Y, 1.200 1.54 0.113
#10 1 11.800 0.020 0.000 0.000 75.000 M 17.99 1.349
h) 11.800 17.99 1.349
#11 1 8.600 0.340 0.000 0.000 61.000 S 1.53 0.297
E 20.400 18.66 1.645
#12 1 6.400 0.314 0.000 0.000 61.000 ) 1.19 0.221
) 26.800 19.16 1.866
#7 1 0.600 0.027 0.000 0.000 61.000 M 0.43 0.031
¥ 0.600 0.43 0.031
#5 1 8.500 0.123 0.000 0.000 61.000 ) 6.10 0.437
¥ 35.900 25.69 2.334
#4 1 19.300 0.205 0.000 0.000 61.000 S 4,60 0.666
¥ 19.300 4.60 0.666
#9 1 2.200 0.015 0.000 0.000 61.000 M 1.58 0.113
> 58.600 31.89 3.226
Subwatershed Time of Concentration Details:
Stru  SWS . o Vert, Dist.  Horiz. Dist. Velocity
# & Land Flow Condition Slope (%) (ft) (ft) (fps) Time (hrs)
#4 1 3.short grass pasture 8.00 20.00 250.00 2.260 0.030
6. Grassed waterway 2.50 37.50 1,500.00 2.370 0.175
#4 1 Time of Concentration: 0.205
#5 1 6. Grassed waterway 9.00 180.00 1,899.99 4,500 0.123
#5 1 Time of Concentration: 0.123
#6 1 3. Short grass pasture 33.00 25.00 75.75 4,590 0.004
6. Grassed waterway 3.00 25.50 850.00 2.590 0.091
#6 1 Time of Concentration: 0.095
#7 1 3. Short grass pasture 10.00 25.00 250.00 2.520 0.027
#7 1 Time of Concentration: 0.027
#9 1 3. Short grass pasture 5.00 5.00 100.00 1.780 0.015
#9 1 Time of Concentration: 0.015
#10 1 3. Short grass pasture 33.00 29.70 30.00 4.590 0.005
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a9
Stru SWS o 0 Vert. Dist.  Horiz. Dist. Velocity )
# # Land Flow Condition Slope (%o} () ) (fps) Time (hrs)
8. Lgrge gullies, diversions, and low 575 23.00 400.00 7190 0.015
flowing streams
#10 1 Time of Concentration: 0.020
#11 i 6. Grassed waterway 0.50 6.50 1,300.00 1.060 0.340
#11 1 Time of Concentration: 0.340
#12 1 6. Grassed waterway 0.50 6.00 1,200.00 1.060 0.314
#12 1 Time of Concentration: 0.314
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General Information

Storm Information:

Storm Type: NRCS Type IT
Design Storm: 10yr-24hr
Rainfall Depth: 4.830 inches
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Structure Networking:

Stru  (flows  Stru | Musk. K -
Type # into) # (hrs) Musk. X | Description
Null #4 ==> #9 0.000 0.000 | C-101
Null #5 ==> #9 0.00¢ 0.000 | CHANNEL N
Null #6 ==> #9 0.000 0.000 | CHANNEL L
Null #7 ==> #5 0.000 0.000 | CHANNEL M
Pond #9 ==> End 0.000 0.000 | BASIN #2
Null #10 ==> #11 0.000 0.000 | CHANNEL O
Null #11 ==>  #12 0.000 0.000 | CHANNEL P
Null #12 ==> #5 0.000 0.000 | CHANNEL Q
#6
Nulf
#10
&
Nulf
#11
Nulf
#12
&
Nedl
#7
&
Null
#5
&(
nult
#4
‘(,F’K
Nudf
#9
Pond
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharae Runoff
Area Area 9 Volume
(ac) (ac) (cfs) (ac-ft)
#6 1.200 1.200 2.62 0.20
#10 11.800 11.800 29.12 2.27
#11 8.600 20.400 31.38 2.88
#12 6.400 26.800 33.09 3.33
#7 0.600 0.600 0.88 0.06
#5 8.500 35.900 46.42 4.29
#4 19.300 19.300 11.02 1.37
In 61.08 6.09
#9 2.200 58.600
Qut 1.00 2.68
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Structure Detail:
Structure #6 (Nulf)
CHANNEL L
Structure #10 (Null)
CHANNEL O
Structure #11 (Null)
CHANNEL P
Structure #12 (Null)
CHANNEL @
Structure #7 (Null)
CHANNEL M
Structure #5 (Null)
CHANNEL N
Structure #4 (Null)
C-101
Structure #9 (Pond)
BASIN #2

Pond Inputs:

Initial Pool Elev: 460.01 ft
Initial Pool: 0.00 ac-ft

Perforated Riser

Riser . . Barrel . Number of
) Riser Height ; Barrel Barrel Slope I Spillway Elev
Diameter Diameter a Manning's n ; Holes per
(i) (fe) {in) Length (ft) (%) () Eley
36.00 11.00 30.00 100.00 4.50 0.0240 471.00 9

Emergency Spiliway

. Crest Length Left Right Bottom
Spillway Elev. ™™ gy Sideslope  Sideslope  Width (f)
471.50 50.00 3.00:1 3.0001 20.00
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Pond Results:

Peak Elevation:

467.35 ft

Dewater Time:

5.90 days

Dewatering time is calculated from peak stage to fowest spillway

Elevation-Capacity-Discharge Table

Eievation Area Capacity Discharge D;a_\,l'vr:lteer
(ac) (ac-ft) (cfs) (hes)
460.00 0.000 0.000 0.000
460.01 0.530 0.002 0.600 Low hote SPW #1
460.50 0.552 0.267 0.165 19.38*
461.00 0.574 0.548 0.23% 14.48*
461.50 0.597 0.841 0.289 12.28*
462.00 0.620 1.145 0.333 11.04*
462.50 0.644 1.461 0.373 10.26*
463.00 0.668 1.789 0.409 9.72*
463.50 0.693 2,130 0.442 9.33%
464.00 0.718 2.483 0.472 9.04*
464.50 0.744 2.848 0.501 8.83*
465.00 0.770 3.227 0.528 8.67*
465.50 0.795 3.618 0.721 6.57*
466,00 0.821 4,022 0.815 6.35
466.50 0.847 4.439 0.892 5.95
467.00 0.873 4.869 0.959 5.60
467.35 0.892 5176 1.002 4,20 Peak Stage
467.50 0.900 5.312 1.021
468.00 0.927 5.769 1.077
468.50 0.955 6.239 1.131
469.00 0.983 6.724 1.181
469.50 1.01t 7.222 1.229
470.00 1.040 7.735 1.944
470.50 1.074 8.264 2.265
471.00 1.110 8.810 2.520 Spillway #1
471.50 1.145 9.373 10.330 Spillway #2
472.00 1.18t 9.955 32.860
472.50 1.218 10.555 91,363
473.00 1.255 11.173 151.823
473.50 1.293 11.810 230.503
474.00 1.332 12.466 325.442
474.50 1.370 13.142 436.892
475.00 1.410 13.837 565.241
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*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit.

Detailed Discharge Table

Combined
; Total
E’ez;f‘tg"’” Perf. Riser (cfs) Simfvfye?gf‘;) bischarge
(cfs)
460.00 0.000 0.000 0.000
460.01  1.000.000 0.000 0.000
460.50 0.165 0.000 0.165
461.00 0.235 0.000 0.235
461.50 0.289 0.000 0.289
462.00 0.333 0.000 0.333
462.50 0.373 0.000 0.373
463.00 0.409 0.000 0.409
463.50 0.442 0.000 0.442
464.00 0.472 0.000 0.472
464.50 0.501 0.000 0.501
46500  1.00>0.528 0.000 0.528
465.50 0.721 0.000 0.721
466.00 0815 0.000 0.815
466.50 0.892 0.000 0.892
467.00 0.959 0.000 0.959
467.50 1.021 0.000 1.021
468.00 1.077 0.000 1.077
468.50 1.131 0.000 1.131
465.00 1.181 0.000 1.181
469.50  2.00>1.229 0.000 1.229
470.00 1.944 0.000 1.944
470.50 2.265 0.000 2.265
471.00 2.520 0.000 2.520
471.50 10.330 0.000 10.330
472.00 29.217 3.643 32.860
472.50 41.684 49.679 91.363
473.00 48.133 103.690 151.823
473.50 53.814 176.689 230.503
474.00 58.950 266.492 325.442
474.50 63.674 373.219 436.892
475.00 68.070 497.171 565.241
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Subwatershed Hydrology Detail:

Sf;“ S‘Q_{S SWS Area Tg‘;f]ff Musk K sk X Curve Ut Di;f;tge \fj:fnfi
(ac) (hrs) (hrs) Number (cfs) (ac-f)
#6 1 1.200 0.095 0.000 0.000 71.000 S 2.62 0.199
h 1.200 2.62 0.199
#10 1 11.800 0.020 0.000 0.000 75.000 M 29.12 2.271
h> 11.800 29,12 2.271
#11 1 8.600 0.340 0.000 0.000 61.000 5 3.78 0.609
5 20.400 31.38 2.880
#12 1 6.400 0.314 0.000 0.000 61.000 S 2.94 0.453
Y 26.800 33.09 3.333
#7 1 0.600 0.027 0.000 0.000 61.000 M 0.88 0.063
p) 0.600 0.88 0.063
#5 1 8.500 0.123 0.000 0.000 61.000 S 12.45 0.897
Y 35.900 46.42 4.293
#4 1 19.300 0.205 0.000 0.000 61.000 S 11.02 1.365
by 19.300 11.02 1.365
#9 1 2.200 0.015 0.000 0.000 61.000 M 3.22 0.232
o 58.600 61.08 6.089

Subwatershed Time of Concentration Details:

S;ru SV;S Land Flow Condition Slope {%) VET&?M' Horich.t)Dist. V%lgcs:i)ty Time (hrs)
#4 1 3. Short grass pasture 8.00 20.00 250.00 2.260 0.030
6. Grassed waterway 2.50 37.50 1,500.00 2.370 0.175
#4 1 Time of Concentration: 0.205
#5 1 6. Grassad waterway 9.00 180.00 1,999.99 4,500 0.123
#5 1 Time of Concentration: 0.123
#6 1 3. Short grass pasture 33.00 25.00 75.75 4,590 0.004
6. Grassed waterway 3.00 25.50 850.00 2.590 0.091
#6 1 Time of Concentration; 0.095
#7 1 3. Short grass pasture 10.00 25.00 250.00 2.520 0.027
#7 1 Time of Concentration: 0.027
#9 1 3. Short grass pasture 5.00 5.00 100.00 1.780 0.015
#9 1 Time of Concentration: 0.015
#10 1 3. Short grass pasture 33.00 29.70 90.00 4,590 0.005
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9
Stru  SWS " o Vert. Dist. Horiz. Dist. Velocity
# & Land Flow Condition Slope (%) ) (f) (fps) Time (hrs)
8. Le_lrge gullies, diversions, and low 5 75 23.00 400.00 7,150 0.015
fiowing streams
#10 1 Time of Concentration: 0.020
#11 1 6. Grassed waterway 0.50 6.50 1,300.00 1.060 0.340
#11 1 Time of Concentration: 0.340
#12 1 6. Grassed waterway 0.50 6.00 1,200.00 1.060 0.314
#12 1 Time of Concentration: 0.314
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General Information

Storm Information:

Storm Type: NRCS Type 11
Design Storm: 25yr-24hr
Rainfall Depth: 5.720 inches
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Structure Networking:

Stru  (flows  Stru | Musk. K -
Type # into) # (hrs) Musk. X | Description
Null #4 ==> #9 0.000 0.000 | C-101
Null #5 ==> #9 0.000 0.000 | CHANNEL N
Null #6 ==> #9 0.000 0.000 | CHANNEL 1.
Null #7 ==> #5 0.000 0.000 | CHANNEL M
Pond #9 ==> End 0.000 0.000 | BASIN #2
Null #10 ==> #11 0.000 0.000 | CHANNEL O
Nuli #11 ==> #12 0.000 0.000 | CHANNEL P
Null #12 ==> #5 0.000 0.000 { CHANNEL Q
#6
Nulf
#10
&
Nedf
#11
Nedl
#12
F
Nudlf
#7
Vi
Null
#5
@ Nuif
#4
&
Nl
#9
Pond
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Structure Summary:
Immediate Tetal Peak Total
Contributing Contributing Discharae Runoff
Area Area 9 Volume
(ac) (@) (dfs) (ac-ft)
#6 1.200 1.200 3.44 0.27
#10 11.800 11.800 37.45 2.99
#11 8.600 20.400 41.22 387
#12 0.400 26.800 44,10 4.52
#7 0.600 0.600 1.24 0.09
#5 8.500 35.900 62.91 5.89
#4 19.300 19.300 16,61 1.96
In 84.82 8.45
#9 2.200 58.600
Out 1.30 3.51
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Structure Detail:
Structure #6 (Null)
CHANNEL L
Structure #10 (Null)
CHANNEL O
Structure #11 (Null)
CHANNEL P
Structure #12 (Null)
CHANNEL Q
Structure #7 (Nulf)
CHANNEL M
Structure #5 (Null)
CHANNEL N
Structure #4 (Null)
C-101
Structure #9 (Pond)
BASIN #2

Pond Inputs:

Initial Pool Elev: 460.01 ft
Initial Pool: 0.00 ac-ft

Perforated Riser

Riser . ) Barrel . Number of

] Riser Height h Barrel Barrel Siope - Spillway Elev ;
Diameter Diameter Manning's n Holes per

(i) (ft) (i) Length {ft) (%) (ft) Elay
36.00 11.00 30.00 100.00 4.50 0.0240 471.00 9
Emergency Spillway
] Crest Length Left Right Bottom
Spillway Elev (ft) Sideslope Sideslope Width (ft)
471.50 20.00 3.00:1 3.00:1 20.00
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Pond Results:

Peak Elevation:

469.55 ft

Dewater Time:

6.81 days

Dewatering time is calculated from peak stage to lowest spiffway

Elevation-Capacity-Discharge Table

Elevation Area Capacity Discharge Dsar\lwn?‘taer
(ac) {(ac-ft) (cfs) (hrs)
460.00 0.000 0.000 0.000
460.01 0.530 0.002 0.000 Low hole SPW #1
460.50 0.552 0.267 0.165 19.38*
461.00 0.574 0.548 0.235 14.48*
461.50 0.597 0.841 0.289 12.28%
462.00 0.620 1.145 0.333 11.04*
462.50 0.644 1.461 0.373 10.26*
463.00 0.668 1.789 0.409 9.72%
463.50 0.693 2.130 0.442 9.33*
464.00 0.718 2.483 0.472 9.04*
464,50 0.744 2.848 0.501 8.83*
465.00 0.770 3.227 0.528 8.67*
465.50 0.795 3.618 0.721 6.57%
466,00 0.821 4.022 0.815 6.00%
466.50 0.847 4.439 0.892 5.66%
467.00 0.873 4,869 0.959 5.42%
467.50 0.200 5.312 1.021 5.26%
468.00 0.927 5.765 1.077 5.25
468.50 0.955 6.239 1.131 5.20
469.00 0.983 6.724 1.181 5.05
469.50 1.011 7.222 1.229 5.18
469.55 1.014 7.272 1.299 0.80 Peak Stage
470.00 1.040 7.735 1.944
470.50 1.074 8.264 2.265
471.00 1.110 8.810 2,520 Spillway #1
471.50 1.145 9.373 10.330 Spillway #2
472.00 1.181 9.955 32.860
472.50 1.218 10.555 91.363
473.00 1.255 11.173 151.823
473.50 1.293 11.810 230.503
474.00 1.332 12.466 325.442
474.50 1.370 13.142 436.892
475.00 1.410 13.837 565.241
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*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit.

Detailed Discharge Table

Combined
; Total
Elez'fatglon Perf. Riser {cfs) ngsv?;?gfé ) Discharge
(cfs)
460.00 0.000 0.000 0.000
460.01 1.00>0.000 £.000 0.000
460.50 0.165 6.000 0.165
461.00 0.235 0.000 0.235
461.50 0.289 0.000 0.289
462.00 0.333 0.000 0.333
462.50 0.373 0.000 0.373
463.00 0.409 0.000 0.409
463.50 0.442 0.000 0.442
464.00 0.472 0.000 0.472
464.50 0.501 0.000 0.501
465.00 1.00>0.528 0.000 0.528
465.50 0.721 0.000 0.721
466.00 0.815 0.000 0.815
466.50 0.892 0.000 0.892
467.00 0.959 0.000 0.959
457.50 1.021 0.000 1.021
468.00 1.077 0.000 1.G77
468.50 1131 0.000 1.131
469.00 1181 0.000 1.181
469.50 2.00>1.229 0.000 1.229
470.00 1.544 0.000 1.944
470.50 2,265 0.000 2.265
471.00 2.520 0.000 2.520
471.50 10.330 0.000 10.330
472.00 29.217 3.643 32.860
472.50 41.684 49,679 91.363
473.00 48.133 103.690 151.823
473.50 53.814 176.689 230.503
474,00 58.950 266.492 325.442
474.50 63.674 373.219 436.892
475.00 68.670 497.171 565.241
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Subwatershed Hydrology Detail:

Time of Peal Runoff
Sgu SV;’S SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ach (hrs) {(hrs) Number (cfs) (ac-f)
#6 1 1.200 0.095 0.000 0.000 71.000 S 3.44 0.267
> 1.200 3.44 0.267
#10 1 11.800 0.020 0.000 0.000 75.000 M 37.45 2.991
Y. 11.800 37.45 2.991
#11 1 8.600 0.340 0.000 0.000 61.000 S 5.75 0.874
¥ 20.400 41.22 3.865
#12 1 6.400 0.314 0.000 0.000 61.000 S 4.48 0.650
3 26.800 44.10 4,516
#7 1 0.600 0.027 0.000 0.000 61.000 M 1.24 0.091
o 0.600 1.24 0.091
#5 1 8.500 0.123 0.000 0.000 61.000 S 17.57 1.288
p 35.900 62.91 5.894
#4 1 19.300 0.205 0.000 0.000 61.000 ) 16.61 1.960
z 19.300 16.61 1.960
#9 1 2.200 0.015 0.000 0.000 61.000 M 4.55 0.333
Z 58.600 84.82 8.454
Subwatershed Time of Concentration Details:
Stru SwWS - Vert. Dist. Horiz. Dist. Velocity
# £ Land Flow Condition Slope (%) () (ft) (fos) Time (hrs)
#4 1 3. Short grass pasture 8.00 20.00 250.00 2.260 0.030
6. Grassed waterway 2.50 37.50 1,500.00 2.370 0.175
#4 1 Time of Concentration: 0.205
#5 1 6. Grassed waterway 9.00 180.00 1,999.99 4.500 0.123
#5 1 Time of Concentration: 0.123
#6 1 3. Short grass pasture 33.00 25.00 75.75 4,590 0.004
6. Grassed waterway 3.00 25.50 850.00 2.590 0.091
#6 1 Time of Concentration: 0.095
#7 1 3. Short grass pasture 10.00 25.00 250.00 2.520 0.027
#7 1 Time of Concentration: 0.027
#9 1 3. short grass pasture 5.00 5.00 100.00 1.780 0.015
#9 1 Time of Concentration: 0.015
#10 1 3. Short grass pasture 33.00 29.70 90.00 4.590 0.005
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Si;;u S\;IS Land Flow Condition Slope (%) VerE%tl)Dist. Hori(zf,t)D ist. V%lggi)ty Time (hrs)
ﬁ;h?,ﬁgi?@'!ﬁ; diversions, and low 5.75 23.00 400.00 7.190 0.015
#10 1 Time of Concentration: 0.020
#11 1 6. Grassed waterway 0.50 6.50 1,300.00 1.060 0.340
#11 1 Time of Concentration: 0.340
| #12 1 6. Grassed waterway 0.50 6.00 1,200.00 1.060 0.314
#12 1  Time of Concentration: 0.214
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General Information

Storm Information:

Storm Type; NRCS Type II
Design Storm: 50 yr~- 24 hr
Rainfall Depth: 6.480 inches
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Structure Networking:

Stru (flows  Stru Musk, K .
Type p into) # (rs) Musk. X | Description
Null #4 ==> #9 0.000 0.000 | C-101
Null #5 ==> #9 0.000 0.000 | CHANNEL N
Null #6 ==>  #9 0.000 0.000 | CHANNEL L
Nult #7 ==> #5 0.000 0.000 | CHANNEL M
Pond #9 ==> End 0.000 0.000 | BASIN #2
Nulk #10 ==> #I1 0.000 0.000 | CHANNEL O
Nulf #11 ==> ¥#12 0.000 0.000 | CHANNEL P
Null #12 == FD 0.000 0.000 | CHANNEL Q@
#6
£
Nl
#10
@ Nulf
#11
Null
#12
& Nulf
#7
&
Nut!
#5
&
MNoll
#4
& Nul!
#9
Pond
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area g Volume
(ac) (ac) (cfs) (ac-ft)
#6 1.200 1.260 4.16 0.33
#10 11.800 11.800 44,66 3.63
#11 8.600 20.400 49.86 4.75
#12 6.400 26,800 53.84 5.58
#7 0.600 0.600 1.57 0.12
#5 8.500 35.900 77.60 7.35
#4 19.300 19.300 21,77 2.51
In 106.18 10.62
#9 2.200 58.600
Out 2.41 5.01
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Structure Detail:
Structure #6 (Null)
CHANNEL L
Structure #10 (Null)
CHANNEL O
Structure #11 (Null)
CHANNEL P
Structure #12 (Nulf)
CHANNEL Q
Structure #7 (Null)
CHANNEL M
Structure #5 (Nulf)
CHANNEL N
Structure #4 (Null)
C-101
Structure #9 (Pond)
BASIN #2

Pond Inputs:

Initial Pool Elev: 460.01 ft
Initial Pool: 0.00 ac-ft

Perforated Riser

Riser ) . Barrel ' . Number of
Diameter Rlser(;f ight Diarmneter Lega;e(lﬁ) Barr(enI/SIQpe Manning's n SD'HV\(‘% Elev Holes per

(in) (in) g Elev

36.00 11.00 30.00 100.00 4.50 0.0240 471.00 9
Emergency Spillway
- Crest Length Left Right Bottom
Spiltway Elev. ™ gy Sideslope  Sideslope  Width (ft)
471.50 20.00 3.00:1 3.00:1 20.00
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Pond Results:

Peak Elevation:

470.78 ft

Dewater Time:

7.13 days

Dewatering time is calculated from peak stage to lowest spiliway

Elevation-Capacity-Discharge Table

Eievation Area Capacity Discharge Dier\:vrs‘éer
(ac) {acft) (cfs) (hrs)
460.00 0.000 0.000 0.000
460.01 0.530 0.002 0.000 Low hole SPW #1
460.50 0.552 0.267 0.165 19.38*
461.00 0.574 0.548 0.235 14.48%
461.50 0.597 0.841 0.289 12.28*
462.00 0.620 1.145 0.333 11.04*
462.50 0.644 1.461 0.373 10.26%
453.00 0.668 1.789 0.409 9.72%
463.50 0.693 2,130 0.442 0.33*
464.00 0.718 2,483 0.472 9.04*
464.50 0.744 2.848 0.501 B.83*
465.00 0.770 3.227 0.528 B.67*
465.50 0.795 3.618 0.721 6.57%
466.00 0.821 4,022 0.815 6.00*
466.50 0.847 4.439 0.892 5.66%
467.00 0.873 4,869 0.959 5.42%
467.50 6.900 5.312 1.021 5.26%
468.00 0.927 5.769 1.077 5.13*
468.50 0.955 6.239 1.131 5.15
469.00 0.983 6.724 1.181 5.05
469.50 1.011 7.222 1.229 5.00
470.00 1.040 7.735 1.944 4.00
470.50 1.074 8.264 2.265 3.05
470.78 1.094 8.573 2.410 1.90 Peak Stage
471.00 1.110 8.810 2,520 Spillway #1
471.50 1.145 8.373 10.330 Spillway #2
472.00 1.181 9.955 32.860
472.50 1.218 10.555 91.363
473.00 1.255 11.173 151.823
473.50 1.293 11.810 230.503
474.00 1.332 12.466 325.442
474.50 1.370 13.142 436.892
475.00 1.410 13.837 565.241
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*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit.

Detailed Discharge Table

Combined
i Total
EIEE’;‘)ZIOH Perf. Riser (cfs) Sgli}-tl\?v?f?ccfé) Discharge
cfs)
460.00 0.000 0.600 0.000
460.01 1.00>0.000 0.000 0.000
460.50 0.165 0.000 0.165
461.00 0.235 0.000 0.235
461.50 0.289 0.000 0.289
462.00 0.333 0.000 0.333
462.50 0.373 0.000 0.373
463.00 0.409 0.000 0.409
463.50 0.442 0.000 0.442
464.00 0.472 0.000 0.472
464.50 0.501 0.000 0.501
465.00 1.00>0.528 0.000 0.528
465.50 0.721 0.000 0.721
466.00 0.815 0.000 0.815
466.50 0.892 0.000 0.892
467.00 0.859 0.000 0.959
467.50 1.021 0.000 1.021
468.00 1.077 6.000 1.077
468.50 1.131 0.000 1.131
469.00 1.181 0.000 1.181
469.50 2.00>1.229 0.000 1.229
470.00 1.944 0.000 1.944
470.50 2.265 0.000 2.265
471.00 2.520 0.00¢ 2.520
471.50 10.330 0.000 10.330
472.00 29.217 3.643 32.860
472.50 41.684 49,679 91.363
473.00 48.133 103.690 151.823
473.50 53.814 176.689 230.503
474.00 58.950 266.492 325.442
474.50 63.674 373.219 436.852
475.00 68.070 497.171 565.241
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Subwatershed Hydrology Detail:

Time of Peak Runoff
Sgu 5‘;"5 SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#6 1 1.200 0.095 0.000 0.000 71.000 S 4.16 0.328
) 1.200 4.16 0.228
#10 1 11.800 0.020 0.000 0.000 75.000 M 44.66 3.630
b2 11.800 44.66 3.630
#11 1 8.600 0.340 6.000 0.000 61.000 ) 7.61 1.120
3 20.400 49.86 4.750
#12 1 6.400 0.314 0.000 6.000 61.000 ) 5.92 0.834
¥ 26.800 53.84 5.583
#7 1 0.600 0.027 0.000 0.000 61.000 M 1.57 0.116
Z 0.600 1.57 0.116
#5 1 8.500 0.123 (.000 0.000 61.000 5 22.20 1.651
3 35.900 77.60 7.351
#4 1 19.300 0.205 0.000 0.000 61.000 S 21.77 2.512
3 19.300 21,77 2.512
#9 1 2.200 0.015 0.000 0.000 61.000 M 5.74 0.427
¥ 58.600 106.18 10.618
Subwatershed Time of Concentration Details:
Stru  SWS - o Vert. Dist.  Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) . (ft) (ft) (fps) Time (hrs)
#4 1 3. Short grass pasture 8.00 20.00 250,00 2.260 0.030
6. Grassed waterway 2.50 37.50 1,500.00 2.370 0.175
#4 1 Time of Concentration: 0.205
#5 1 6. Grassed waterway 9.00 180.00 1,995.99 4.500 0.123
#5 1  Time of Concentration: 0.123
#6 1 3. Short grass pasture 33.00 25.00 75.75 4.590 0.004
6. Grassed waterway 3.00 25.50 850.00 2.590 0.091
#6 1 Time of Concentration: 0.095
#7 1 3. Short grass pasture 10.00 25.00 250.00 2.520 0.027
#7 1  Time of Concentration: 0.027
#9 1 3. Short grass pasture 5.00 5.00 100.00 1.780 0.015
#9 1 Time of Concentration: 0.015
#10 1 3. Short grass pasture 33.00 29.70 90.00 4.590 0.005
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Sgu S“';IS Land Flow Condition Siope (%) Ver'zct?ist. Hori(zf.ﬂD st. V?;ggi)ty Time {hrs)
g'o‘fv?;gesg‘é'j;f; diversions, and low 5.75 23.00 400.00 7.190 0.015
#10 1  Time of Concentration: 0.020
#11 1 6. Grassed waterway 0.50 6.50 1,300.00 1.060 0.340
#11 1  Time of Concentration: 0.340
#12 1 6. Grassed waterway 0.50 6.04 1,200.00 1.060 0.314
#12 1 Time of Concentration: 0.314
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General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: 100 yr-24hr
Rainfall Depth: 7.040 inches
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Structure Networking:

Type Sgu (ifrlgzgs S’;ru M(L:_Isrl;')K Musk. X | Description
Null #4 ==> #9 0.000 0.000 | C-101
Null #5 ==> #9 0.000 0.000 | CHANNEL N
Nuil #6 ==> #9 0.000 0.000 | CHANNEL L
Null #7 ==> #5 0.000 0.000 | CHANNEL M
Pond #9 ==> End 0.000 0.000 | BASIN #2
Null #10 ==> #11 0.000 0.000 | CHANNEL O
Null #11 ==> #12 0.000 0.000 | CHANNEL P
Nl #12 ==> #5 0.000 0.000 | CHANNEL Q
#6
Nl
Gx #10
Nt
#11
Nl
& #12
Nudf
#7
& Nud!
#5
{fz Nl
& #4
Ned!
#9
FPond
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Structure Summary:
Immediate Total Peak Total

Contributing Contributing Discharge Runoff

Area Area 9 Volume

(a0) (ac) (cfs) (@c-ft)
#6 1.200 1.200 4,70 0.38
#10 11.800 11.800 49.99 4.11
#11 8.600 20.400 56.33 5.42
#12 6.400 26.800 61.17 6.40
#7 0.600 0.e00 1.81 0.14
#5 8.500 35.900 88.69 8.47
#4 15.300 19.300 25.75 2.94
In 122.42 12.28

#9 2.200 58.600

Qut 5.35 6.55
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Structure Detail:
Structure #6 (Null)
CHANNEL L
Structure #10 (Nuil)
CHANNEL O
Structure #11 (Nulf)
CHANNEL P
Structure #12 (Nulf)
CHANNEL @
Structure #7 (Null)
CHANNEL M
Structure #5 (Nulf)
CHANNEL N
Structure #4 (Nulf)
C-101
Structure #9 (Pond)
BASIN #2

Pond Inputs:

Initial Pocl Elev: 460.01 ft
Initial Pool: 0.00 ac-ft

Perforated Riser

Riser . . Barrel - Number of
. Riser Height ; Barrel Barrel Slope . Spiliway Elev
Diameter Diameter o Manning's n Holes per
(in) (f) (in) Length (ft) (%) (ft) Elev
36.00 11.00 30.00 100.00 4.50 0.0240 471.00 9

Emergency Spillway

) Crest Length Left Right Bottom
Spillway Blev ™ Sideslope  Sideslope  Width (ft)
471.50 20.00 3.00:1 3.00:1 20,00
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Pond Results:

Peak Elevation: 471.18 ft
Dewater Time: 7.48 days

Dewatering time is calculated from peak stage to lowest spiffway

Elevation-Capacity-Discharge Table

Elevation Area Capacity Discharge D_er\lrvr:‘taer
(ac) (ac-t) (cfs) (hrs)
460.00 0.000 0.000 0.000
460.01 0.530 0.002 0.000 Low hole SPW #1,
460.50 0.552 0.267 0.165 19.38*
461,00 0.574 0.548 0.235 14.48%
461.50 0.597 0.841 0.289 12.28*
462.00 0.620 1.145 0.333 11.04*
462.50 0.644 1.461 0.373 10.26*
463.00 0.668 1.789 0.409 9.72%
463.50 0.693 2.130 0.442 9.33*
464.00 0.718 2.483 0.472 9.04*
464.50 0.744 2.848 0.501 8.83%
465.00 0.770 3.227 0.528 8.67*
465.50 0.795 3.618 0.721 6.57%
466.00 0.821 4.022 0.815 6.00%
466.50 0.847 4.435 0.892 5.66%
467.00 0.873 4.869 0.959 5.42*
467.50 0.900 5.312 1.021 5.26*
468.00 0.927 5.769 1.077 5.13%
468.50 0.955 6.239 1.131 5.15
469.00 0.983 6.724 1.181 5.10
469.50 1.011 7.222 1.229 5.00
470.00 1.040 7.735 1.944 3.95
470.50 1.074 8.264 2.265 3.05
471.00 1.110 8.810 2,520 2.95 Spillway #1
471.18 1.123 9.013 5.346 7.20 Peak Stage
471.50 1.145 9.373 10.330 Spillway #2
472.00 1.181 9.955 32.860
472.50 1.218 10.555 91.363
473.00 1.255 11.173 151.823
473.50 1.293 11.810 230.503
474.00 1.332 12.466 325.442
474.5¢ 1.37¢ 13.142 436.892
475.00 1.410 13.837 565.241
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*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit.

Detailed Discharge Table

Combined
i Total
Elez%loﬂ Perf. Riser (cfs) ngf\,;g\f (o) Discharge
(cfs)
460.00 (.000 0.000 0.000
460.01 1.00>0.000 0.000 0.600
460.50 0.165 0.000 0.165
461.00 0,235 0.000 0.235
461.50 0.289 0.000 0.289
462.00 0.333 0.000 0.333
462.50 0.373 0.000 0.373
463.00 0.409 0.000 0.409
463.50 0.442 0.000 0.442
464.00 0.472 0.000 0.472
464.50 0.501 0.600 0.501
465.00 1.00>0.528 0.000 0.528
465.50 0.721 0.000 0.721
466.00 0.815 0.¢00 0.815
466.50 0.892 0.000 0.892
467.00 0.959 0.000 0.959
467.50 1.021 0.000 1.021
468.00 1.077 0.000 1.677
468.50 1.131 0.000 1.131
469.00 1.181 (.000 1.181
469.50 2.00=>1.229 0.000 1.229
470.00 1.944 0.600 1.944
470.50 2,265 0.000 2.265
471.00 2.520 0.000 2.520
471.50 10.330 0.000 10.330
472.00 29.217 3.643 32.860
472.50 41.684 49.679 91.363
473.00 48,133 103.690 151.823
473.50 53.814 176.689 230.503
474.00 58.950 266.492 325.442
474.50 63.674 373.219 436.892
475.00 68.070 497.171 565.241
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Subwatershed Hydrology Detail:

Time of Peak Runaff
55;“ 5\;"5 SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#6 1 1.200 0.095 0.000 0.000 71.000 S 4.70 0.375
h 1.200 4.70 0.375
#10 1 11.800 0.020 0.000 0.000 75.000 M 49.99 4,111
Y 11.800 49.99 4.111
#11 1 8.600 0.340 0.000 0.000 61.000 S 9.04 1.311
b 20.400 56.33 5.422
#12 1 6.400 0.314 0.000 0.000 61.000 S 7.03 0.976
Y 26.800 61.17 6.398
#7 1 0.600 0.027 0.000 0.000 61.000 M 1.81 0.136
Z 0.600 1.81 0.136
#5 1 8.500 0.123 0.000 0.000 61.000 S 25.71 1.932
Z 35.900 88.69 8.466
#4 1 15.300 0.205 0.000 0.000 61.000 S 25.75 2.940
p) 19.300 25.75 2.940
#9 1 2.200 0.015 0.000 0.000 61.000 M 6.65 0.500
3 58.600 122.42 12.281
Subwatershed Time of Concentration Details:
Stru  SWS - o Vert. Dist.  Horiz. Dist. Velocity
# ¥ Land Flow Conditicn Slope (%) {0 () (fos) Time (hrs)
#4 1 3. Short grass pasture 8.00 20.00 250.00 2.260 0.030
6. Grassed waterway 2.50 37.50 1,500.00 2.370 0.175
#4 1 Time of Concentration: 0.205
#5 1 6. Grassed waterway 9.00 180.00 1,999.99 4.500 0.123
#5 1  Time of Concentration: 0.123
#6 1 3. Short grass pasture 33.0¢ 25.00 75.75 4.590 0.004
6. Grassed waterway 3.00 25.50 850.00 2.590 0.091
#6 1 Time of Concentration: 0.095
#7 1 3. Short grass pasture 10.00 25.00 250.00 2.520 0.027
#7 1 Time of Concentration: 0.027
#9 i 3. Short grass pasture 5.00 5.00 100.00 1.780 0.015
#9 1 Time of Concentration: 0.015
#10 1 3. Short grass pasture 33.00 29.70 90.00 4.590 0.005
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9
Stru SWS " o Vert. Dist.  Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) (ft) (f) (fis) Time (hrs}
g. Lgrge gullies, diversicns, and low 575 33.00 400.00 .190 0.015
owing streams

#10 1 Time of Concentration: 0.020
#11 1 6. Grassed waterway 0.50 6.50 1,300.00 1.060 0.340
#11 1 Time of Concentration: 0.340
#12 1 6. Grassed waterway 0.50 6.00 1,200.00 1.064 0.314
#12 1  Time of Concentration: 0.314
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General Information

Storm Information:

Storm Type: NRCS Type 11
Design Storm: 2yr-24hr
Rainfall Pepth: 3.000 inches
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Structure Networking:

Stru  (flows  Stru | Musk. K -
Type # into) # (hrs) Musk. X | Description
Null #1 ==> End 0.000 0.000 | Pre Dev. Area A
#1
Null
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Structure Summary:
Immediate Totat Peak Total
Contributing Contributing Discharae Runoff
Area Area 9 Volume
(ac) (20) (cfs) (ac-ft)
#1 6.370 6.370 0.23 0.08
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Structure Detail:
Structure #1 (Null)

Fre Dev. Area A
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Subwatershed Hydrology Detail:

Tima of Peak Runoff
5’;;” S‘Q{S SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hes) (hrs) Number (cf) (ac-ft)
#1 1 6.370 0.395 0.600 0.000 55.000 M 0.23 0.083
¥ 6.370 | 0.23 0.083
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General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: Syr-24hr
Rainfall Depth: 3.600 inches
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Structure Networking:

Stru  {flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Nul} #1 ==> End 0.000 0.000 | Pre Dev. Area A
#1
Nl
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(ac) (50) - (d9) (ac-R)
#1 6.370 6.370 0.79 0.16
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Structure Detail:
Structure #1 (Null)

Pre Dev. Area A
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Subwatershed Hydrology Detail:

Time of Peak Runoff

Stu  sws  SWSAea oo Musk K Musk X Curve UHS Discharge Volume

¥ # (ac) (hrs) (hrs) Number (fs) (ac-ft)
#1 1 6.370 0.395 0.000 0.000 55.000 M 0.79 0.161
Y 6.370 0.79 0.161
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General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: 10yr-24 hr
Rainfall Depth: 4.560 inches
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Structure Networking:

Stru (flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Null #1 ==> End 0.600 0.000 | Pre Dev. Area A
#1
Null
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Structure Summary:
Immediate Total Total
Contributing Contributing Dis]::?g?ge Runoff
Area Area Volume
(ac) (ac) (cfs) (ac-ft)
#1 6.370 6.370 2.14 0.33
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Structure Detail:
Structure #1 (Nulf)

Pre Dev. Area A
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Subwatershed Hydrology Detail:

Time of Peak Runoff
Sgu SV;;IS SWS Area Conc Musk K Musk X Curve UHS Discharge volume
{ac) (hrs) (hrs}) Number (cfs) (ac-f)
#1 1 6.370 0.395 0.000 0.000 55.000 M 2.14 0.326
> 6.370 2.14 0.326
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General Information

Storm Information:

Storm Type: NRCS Type IT
Design Storm: 25yr-24hr
Rainfall Depth: 5.520 inches
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Structure Networking:

Stru  (flows Stru | Musk. K -
Type # into) # (hrs) Musk. X | Dascription
Null #1 ==> End 0.000 0.000 | Pre Dev. Area A
#1
Nl
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area g Volume
@) @ () (ac-ft)
#1 6.370 6.370 3.89 .53
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Structure Detail:
Structure #1 (Nulf)

Pre Dev., Area A
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Subwatershed Hydrology Detail:

Time of Peak Runoff
53’” 5‘;;"5 SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 6.370 0.3685 0.000 0.000 55.000 M 3.89 0.530
¥ 6.370 3.89 0.530
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General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: 50yr-24hr
Rainfall Depth: 6.480 inches

Filename: 1162.3 -SE Area A PreDev.sc4 Printed 09-08-2015



SEDCAD 4 for Windows

Carvrinht 1202 2010 Damala 1 Qehiah

Structure Networking:

Stru  {flows  Stru Musk. K .
Type # into) # (brs) Musk. X | Description
Null #1 ==> End 0.000 0.000 | Pre Dev. Area A
#1
Nulf

Filename: 1162.3 -SE Area A PreDev.scd

Printed 09-09-2015



SEDCAD 4 for Windows

Canurinht 10082 20410 Damala | Qrbuaah

Structure Summary:
Immediate Total Peak Totai
Contributing Contributing . Runoff
Area Area Discharge Volume
(ac) (@0 (cfs) (ac-Fo)
#1 6.370 6.370 5.93 0.76

Filename: 1162.3 -SE Area A PreDev.sc4 Printed 09-08-2015
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T Anurinht 1048 .IN1N RPamala | Qehwsh

Structure Detail:
Structure #1 (Null)

Pre Dev. Area A

Filename: 1162.3 -SE Area A PreDev.sc4 Printed 09-09-2015



SEDCAD 4 for Windows

MAamurinht 1008 220110 Pamala 1 Qrhaiah

Subwatershed Hydrology Detail:

Time of Peak Runoff
5;[” 5‘;"5 SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 6.370 0.395 0.000 0.000 5£5.000 M 5.93 0.763
2 6.370 5.93 0.763

Filename: 1162.3 -SE Area A PreDev.sc4

Printed 09-08-2015



SEDCAD 4 for Windows

Marvrinhkt 1008 2010 Pamala | Qehwah

General Information

Storm Information:

Storm Type: NRCS Type I
Design Storm: 100 yr-24hr
Rainfall Depth: 7.440 inches

Filename: 1162.3 -SE Area A PreDev.sc4 Printed 02-09-2015
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Marurinht 1608 2NN Pamala | Qekwahk

Structure Networking:

Stru (flows  Stru Musk. K _—
Type # into) # (hrs) Musk. X | Description
Null #1 ==> End ! 0.000 0.000 | Pre Dev. Area A
#1
Nulf

Filename: 1162.3 -SE Area A PreDev.scd Printed 09-09-2015
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Cenurinht 1002 22010 Pamala | Srbawah

Structure Summary:
Immediate
edia Peak
COHE’: 2;“ ng Discharge
=0 (cfs)
#1 6.370 6.370

Filename: 1162.3 -SE Area A PreDev.sc4
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Canriaht 1008 2010 Pamala 1 Srhuah

Structure Detail:
Structure #1 (Null)

Pre Dev. Area A

Filename: 1162.3 -SE Area A PreDev.scd Printed 09-09-2015
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Marariaht 102 22N10 Damala | Qehuaiky

Subwatershed Hydrology Detail:

" Time of Peak Runoff
Sgu 5\;\’5 SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 6.370 (.395 0.000 0.000 55.000 M 8.22 1.021
by 6.370 8.22 1.021

Filename: 1162.3 -SE Area A PreDev.sc4

Printed 09-09-2015
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SEDCAD 4 for Windows
Mrraainht 1002 22040 Pamala | Schivah

IESI Bethlehem Landfill
Southeastern Realignment

Detention Basin 2
Post Closure

IMM

Filename: 1162.3 B2 Permanent (Ef. 460.01).sc4 Printed 09-10-2015
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Canurinht 1GGR 22010 Damala | Qrbunaky

Structure Networking:

Type Sgu (if;c;(\;\gs Sg;u M(u;rl;.)K Musk. X | Description
Nufl #1 ==>  #3 0.000 0.000 | Channel X
Null #2 ==>  #3 0.000 0.000 | Channel W
Null #3 ==> #4 0.000 0.000 | Channel Y
Null #4 ==> #5 0.000 0.000 | Channel O
Null #5 ==> #6 0.000 0.000 | Channel P
Null #6 ==> #9 0.000 0.000 | Channel Q
Nuli #7 ==> #8 0.000 0.000 | DS-7
Aull #8 ==> #9 0.000 0.000 | Channel L
Null #9 ==> #10 0.000 0.000 | Channel N
Pond #10 ==> End 0.000 0.000 | Basin #2
Null #11 ==> #1i0 (.000 0.000 | DS-6
Null #12 ==> #10 0.000 0.000 | Channel M
#12
& Nedl
6{ #11
Nt
& #7
Nult
#8
Nedl
#2
'@ Nult
#1
& Nulf
#3
Null
#4
Nulf
#5
Nudf
#6
‘é:( Nulf
#9
Nt
#10
Pond

Filename; 1162.3 B2 Permanent {El. 460.01).sc4

Printed 09-10-2015



SEDCAD 4 for Windows

Crmrimht 1008 2N4A0 Pamala | Qakwsh

General Information

Storm Information:

Storm Type:

NRCS Type If

Design Storm:

2yr-24hr

Rainfall Depth:

3.000 inches

Filename: 1162.3 B2 Permanent (El. 460.01).5¢4

Printed 09-10-2015



SEDCAD 4 for Windows

Cranurinht 1008 2010 Pomala | Qebusrak

Structure Summary:
Immgdiqte thal ) Peak Total

Contributing Contributing Discharge Runoff

Area Area Volume

@) (ac) () (ac-ft)
#12 2.170 2170 2.37 6.17
#11 11.030 11.030 4.48 0.33
#7 7.120 7.120 0.69 0.15
#8 4.610 11.730 23 0.34
#2 3.920 3.920 0.50 0.08
#1 2.300 2.300 1.14 0.08
#3 12.160 18.380 2.77 0.46
#4 1.300 15.680 3.11 0.50
#5 7.880 27.560 3.67 0.66
#6 5.250 32.850 4.35 0.77
#9 0.590 45.170 6.78 1.15
s0 1.790 60.160 1384 174
Out 0.28 0.81

Filename: 1162.3 B2 Permanent (El. 460.01).sc4

Printed 09-10-2015



SEDCAD 4 for Windows

Canuriaht 10402 2010 Damala | Qebiah

Subwatershed Hydrology Detail:

_ Sgu S\;VS SWS Area Tgif i Musk K Musk X Curve UHS Dispc?laaltge \?(;E(r]nrg
{ac) (hrs) (hrs) Number (cfs) (ac-ft)
#12 1 2.170 0.045 £.000 0.000 75.000 M 2.37 0.173
¥ 2,170 2,37 0.173
#11 1 11.030 0.101 0.000 ¢.000 61.000 s 448 0.335
¥ 11.030 4.48 0.335
#7 1 7.120 0.270 0.000 0.000 61.000 3 0.69 0.145
¥ 7.120 0.69 0.145
#8 1 4.610 0.161 0.000 0.000 71.000 s 1.70 0.197
¥ 11.730 231 0.342
#2 1 3.920 0.165 0.000 0.000 61.600 S 0.50 0.080
¥ 3.920 0.50 0.080
#1 1 2.300 0.044 0.000 0.000 63.000 M 1.14 0.083
¥ 2.300 114 0.083
#3 1 12.160 0.174 0.000 0.000 63.000 s 2.02 0.295
¥ 18.380 2.77 0.453
#4 1 1.300 0.059 0.000 0.000 61.000 M 0.53 0.039
¥ 19.680 3.11 0.498
#5 1 7.880 0.228 0.000 0.000 £1.000 s 0.85 0.161
p> 27.560 3.67 0.659
#6 1 5.290 0.150 0.000 0.000 61.000 S 0.68 0.109
p 32.850 4.35 0.767
#9 1 0.590 0.022 0.000 ¢.000 73.000 M 0.58 0.042
p! 45.170 6.78 1.151
#£10 1 1.790 0.015 0.000 0.000 65.000 M 1.05 0.075
P 60.160 13.84 1.735
Subwatershed Time of Concentration Details:
Suu 5% Land Flow Condition Slope (%) "E%?"St' H"ri(zt;t)D st V‘(a;g;')ty Time (hrs)
#1 1 3. Short grass pasture 37.50 15.00 40.00 4.890 0.002
6. Grassed waterway 3.00 12.00 400.00 2.590 0.042
#1 1 Time of Concentration: 0.044

Filename; 1162.3 B2 Permanent (EIl. 460.01).sc4

Printed 09-10-2015



SEDCAD 4 for Windows

Canuricht 1638 .2N10 Pamala | Qebwish

General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: 5yr-24hr
Rainfal} Depth: 3.600 inches

Filename: 1162.3 B2 Permanent (El. 460.01).sc4 Printed 09-10-2015



SEDCAD 4 for Windows

Carrinhkt 1008 2010 Pamalz | Qehwmk

Structure Summary:
Immgdiaﬁe Tgtal _ Peak Total

Contributing Ceontributing Discharge Runoff

Area Area Volume

(@) @0 (cfe) (ac-ft)
#12 2.170 2.170 3.31 0.25
#11 11.030 11.030 7.91 0.57
#7 7.120 7.120 1.46 0.25
#8 4.610 11.730 3.97 0.54
#2 3.920 3.920 1.03 0.14
#1 2.300 2.300 1.90 0.14
#3 12.160 18.380 5.29 0.76
#4 1.300 19.680 6.22 0.82
#5 7.880 27.560 7.14 1.09
#6 5.290 32.850 8.53 1.28
#9 0.590 45,170 12.66 1.88
w0 " 1.790 60.160 2478 281
Out 0.34 1.01

Fitename: 1162.3 B2 Permanent (El. 480.01).sc4

Printed 09-10-2015



SEDCAD 4 for Windows

Canurinkt 1008 91N BPamala | Srhwsh

Subwatershed Hydrology Detail:

Sgu 5\{;{5 SWS Area Tgigf Musk K Musk X Curve UHS Disl::iaakrge \Eﬂfnfg

{ac) (hrs) (hrs) Number (cfs) (ac-ft)
#12 1 2.170 0.045 0.000 0.000 75.000 M 3.31 0.248
b 2.170 3.31 0.248
#11 1 11.030 0.101 0.000 0.000 61.000 s 7.91 0.567
> 11.030 7.91 0.567
#7 1 7.120 0.270 0.000 0.000 61.000 s 1.46 0.246
Y, 7.120 1.46 0.246
#8 1 4.610 0.161 0.000 0.000 71.000 5 2.64 0.292
> 11,730 3.97 0.538
#2 1 3.920 0.165 0.000 0.000 61.000 5 1.03 0.136
3 3.920 1.03 0.136
#1 1 2.300 0.044 0.000 0.000 63.000 M 1.90 0.136
p 2.300 1.90 0.136
#3 1 12.160 0.174 0.800 0.000 63.000 S 3.79 0.483
3 18.380 5.29 0.755
#4 1 1.300 0.059 0.000 0.000 61.000 M 0.93 0.067
Y 19.680 6.22 0.822
#5 1 7.880 0.228 0.000 0.000 61.000 s 1.78 0.272
h> 27.560 7.14 1.094
#6 1 5.290 0.150 0.000 0.000 61.000 s 1.40 0.184
h> 32.850 8.53 1.278
#9 1 0.590 0.022 0.000 0.000 73.000 M 0.83 0.061
b 45.170 12.66 1.877
#10 1 1.790 0.015 0.000 0.000 65.000 M 1.68 0.120
x 60.160 24.78 2.813

Subwatershed Time of Concentration Details:
S::#ru SV;S Land Flow Condition Slope (%j Ver’é&?iﬂ' Hori(z‘;t)Dist. V%;g:i)ty Time (hrs)

#1 1 3. Short grass pasture 37.50 15.00 40.00 4.890 0.002

6. Grassed waterway 3.00 12.00 400.00 2.590 0.042

#1 1 Time of Concentration: 0.044

Filename: 1162.3 B2 Permanent (El. 460.01}.sc4 Printed 08-10-2015



SEDCAD 4 for Windows

Canuricht 1008 22010 Pamsla | Qebush

General Information

Storm Information:

Storm Type; NRCS Type II
Design Storm: 10yr-24hr
Rainfall Depth: 4,560 inches

Filenama: 1162.3 B2 Permanent (El. 460.01).sc4 Printed 09-10-2015



SEDCAD 4 for Windows

Marvrinht 1QGR 20110 Damals | Qrbhwah

Structure Summary:
Immgdiaﬁe thal _ Peak Total

Contributing Contributing Discharge Runoff

Area Area Volume

(ac) {ac) (cfs) (ac-ft}
#12 2.370 2.170 4.90 (.38
#11 11.030 11.030 14.23 1.02
#7 7.120 7.120 3.04 0.44
#8 4.610 11.730 7.16 0.91
#2 3.920 3.520 2,09 0.25
#1 2.300 2.300 3.28 0.24
#3 12.160 18.380 10.79 1.33
#4 1.300 19.680 12.47 1.45
#5 7.880 27.560 14.87 1.94
#6 5.290 32.850 17.07 2.27
#9 0.590 45.170 24.14 3.27
w0 1.790 60.160 0.7 87
Out 0.60 1.57

Filename: 1162.3 B2 Permanent (El. 460.01).5¢4

Printed 09-10-2015



SEDCAD 4 for Windows

Canuriahi 1008 22110 Parmala | Qehwaah

Subwatershed Hydrology Detail:

(ac) (hrs) (tirs) Number (cfs) (ac-t)
#12 1 2.170 0.045 0.000 0.000 75.000 M 4.90 0.379
> 2.170 4.90 0.379
#11 1 11.030 0.101 0.000 0.000 61.000 S 14.23 1.021
p) 11.030 14.23 1.021
#7 1 7.120 0.270 0.000 0.000 61.000 S 3.04 0.443
¥ 7.120 3.04 0.443
#B 1 4,610 0.161 0.600 0.000 71.000 s 4.31 0.464
py 11.730 7.16 0.906
#2 1 3.920 0.165 0.000 0.000 61.000 s 2.09 0.245
p> 3.920 2.09 0.245
#1 1 2.300 0.044 0.000 0.000 63.000 M 3.28 0.237
> 2.300 3.28 0.237
#3 1 12.160 0.174 0.000 0.000 £3.000 5 7.31 0.844
b 18.380 10.79 1.326
#4 1 1.300 0.059 0.000 0.000 61.000 M 1.68 0.120
¥ 19.680 12.47 1.447
#5 1 7.880 0.228 0.000 0.000 61.000 S 3.67 0.490
¥ 27.560 14.87 1.937
#6 1 5.290 0.150 0.000 0.000 61.000 s 2.82 0.331
b3 32.850 17.07 2.268
#9 1 0.590 0.022 0.000 0.000 73.000 M 1.25 0.095
¥ 45.170 24.14 3.269
#10 1 1.790 0.015 0.000 0.000 £5.000 M 2.80 0.204
) 60.160 46.07 4.873

Subwatershed Time of Concentration Details:
Sgu S\;IS Land Flow Condition Slope (%) VerE;:ti))ist. Hori(zt;t)Dist. Vgggi)ty Time (hrs)

#1 1 3. Short grass pasture 37.50 15.00 40.00 4.890 0.002

6. Grassed waterway 3.00 12.00 400.00 2.590 0.042

#1 1 Time of Concentration: 0.044

Filename: 1162.3 B2 Permanent (Ef. 460.01).sc4

Printed 09-10-2015



SEDCAD 4 for Windows

Cranuriaht 1Q08 22010 Pamela | Srhwsh

General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: 25yr-24 hr
Rainfall Depth: 5.520 inches

Filename: 1162.3 B2 Permanent (El. 460.01).sc4 Printed 09-10-2015



SEDCAD 4 for Windows

Camvriakt 10068 9010 Damala | Qrhush

Structure Summary:
Immediate Total Peak Total
Contributing Contributing Di Runoff
ischarge

Area Area Volume

(ac) (@) (cfs) (ac-ft)
#12 2.170 2.174 6.54 0.52
#11 11.030 11.030 21.27 1.55
#7 7.120 7.120 4.97 0.67
#8 4.610 11.730 10.88 1.33
#2 3.920 3.920 3.35 0.37
#1 2.300 2.300 4.80 0.35
#3 12.160 18.380 17.22 1.99
#4 1.300 19.680 19.72 2.17
#5 7.880 27.560 24.02 2.91
#6 5.290 32.850 27.78 342
#9 0.590 45.170 38.63 4.87
In 70.46 7.25

#10 1.790 60.160

Out 1.25 2.78

Filename: 1162.3 B2 Permanent (El. 460.01).sc4

Printed 09-10-2015



SEDCAD 4 for Windows

Camurinht 1008 2010 Damals | Qrkasah

Subwatershed Hydrology Detail:

St#[u SV#VS SWS Area Tgrc]}en:f Musk K Musk X Curve UHS DisF{’:?naatge \I} OLFESI'IF;
(ac) (hrs) {hrs) _ N_umber (cfs) (ac-ft)
#12 1 2.170 0.045 0.000 0.000 75.000 M 6.54 0.520
¥ 2.170 6.54 0.520
#11 1 11.030 0.101 0.000 0.600 61.000 s 21.27 1.553
¥ 11.030 21.27 1.553
#7 1 7.120 0.270 0.000 0.000 61.000 S 4.97 0.673
Y. 7.120 4.97 0.673
#8 1 4610 0.161 0.000 0.000 71.000 5 6.12 0.652
p 11.730 10.88 1.325
#2 1 3.920 0.165 0.000 0.000 61.000 s 3.35 0.373
by 3.920 3.35 0.373
#1 1 2.300 0.044 0.000 0.000 63.000 M 4.80 0.354
b 2.300 4.80 0.354
#3 1 12.160 0.174 0.000 0.000 63.000 5 11.36 1.260
¥ 18.380 17.22 1.987
#4 1 1.300 0.059 0.000 0.000 61.000 M 2.51 0.183
¥ 19.680 19.72 2.170
#5 1 7.880 0.228 0.000 0.000 61.000 S 5.98 0.745
¥ 27.560 24.02 2.914
#6 1 5.290 0.150 0.000 0.000 61.000 5 4,52 0.503
p) 32.850 27.78 3.417
#9 1 0.590 0.022 0.000 0.000 73.000 M 1.69 0.132
X 45.170 38.63 4.874
#10 1 1.790 0.015 0.000 0.000 65.000 M 4,02 0.299
p) 60.160 70.46 7.246
Subwatershed Time of Concentration Details:
St WS Land Flow Condition Slope (%) Ver%gi“' H°”(Zi;t)Di5t' V?;g‘s:')ty Time (hrs)
#1 1 3. Short grass pasture 37.50 15.00 40.00 4.890 0.002
6. Grassed waterway 3.00 12.00 400.00 2.590 0.042
#1 1 Time of Concentration: 0.044

Filename: 1162.3 B2 Permanent (El. 460.01).sc4

Printed 09-10-2G15



SEDCAD 4 for Windows

Marmeiakt 1008 22040 Darnala | Qrhash

General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: 50 yr-24 hr
Rainfall Depth: 6.480 inches

Filename: 1162.3 B2 Permanent (El. 460.01).sc4 Printed 09-10-2015



SEDCAD 4 for Windows

MAanuriaht 108 2NN Pamasla | QSrheah

Structure Summary:
Immgdia_te : that ‘ Paak Total

Contributing Cantributing Discharge Runoff

Area Area Volume

(ac) (ac) (cfs) (ac-ft)
#12 2.170 2.170 8.2t (.67
#11 11.030 11.030 28.80 2.14
#7 7.120 7.120 7.12 093
#8 4.610 11.730 14.90 1.78
#2 3.920 3.920 4.74 0.51
#1 2.300 2.300 6.41 0.48
#3 12.16( 18.380 24.26 2.71
#4 1.300 19.680 27.66 2.97
#5 7.880 27.560 34.10 3.99
#6 5.290 32.850 39.60 4,69
#9 0.590 45.170 54.55 6.64
#o 1.790 60.160 087 58
Qut 2.32 4.59

Filename: 1162.3 B2 Permanent (El. 460.01).sc4

Printed 09-10-2015



SEDCAD 4 for Windows

Marvricht 1008 2010 Damala | Qrbhwiah

Subwatershed Hydrology Detail:

s s swsarea el muskk ik Curve Ui Disiii'ﬁge sRunoff
{ac) (hrs) (hrs) Number (cfs) (ac-ft)
#12 1 2.170 0.045 0.000 0.000 75.000 M 8.21 0.667
¥ 2.170 8.21 0.667
#11 1 11,030 0.101 0.000 0.000 61.000 s 28.80 2.142
¥ 11.030 28,80 2.142
#7 1 7.120 0.270 0.000 0.000 61.000 s 7.12 0.928
¥ 7.120 7.12 0.928
#8 1 4.610 0.161 0.000 0.000 71.000 s 8.02 0.852
¥ 11.730 14.90 1.781
#2 1 3.920 0.165 0.000 0.000 61.000 S 4,74 0.514
¥ 3.920 4.74 0.514
#1 1 2.300 0.044 0.000 0.000 63.000 M 6.41 0.482
h3 2.300 6.41 0.482
#3 1 12.160 0.174 0.000 0.000 63.000 5 15.78 1.717
¥ 18.380 24.26 2,713
#4 1 1.300 0.059 0.000 0.000 61.000 M 3.39 0.252
Y, 19.680 27.66 2.966
#5 1 7.880 0.228 0.000 0.000 61.000 S 8.52 1.027
> 27.560 34.10 3.993
#6 1 5.290 0.150 0.000 0.000 61.000 S 6.39 0.694
> 32.850 39.60 4.687
#9 1 0.590 0.022 0.000 0.000 73.000 M 2.14 0.171
> 45,170 54.55 6.638
#10 1 1.790 0.015 0.000 0.000 65.000 M 5.30 0.403
Y 60.160 96.87 9.851
Subwatershed Time of Concentration Details:
>4 WS Land Flow Condition Slope (%) VE“E'&?E“' HO”(Z&)DM' V‘aigg')ty Time (hrs)
#1 1 3. Short grass pasture 37.50 15.00 40.00 4.890 0.002
6. Grassed waterway 3.00 12.00 400.00 2.590 0.042
#1 1 Time of Concentration: 0.044

Fitename: 1162.3 B2 Permanent (El. 460.01).sc4

Printed 09-10-2015



SEDCAD 4 for Windows

Coarmuricnht 1002 01N Pamala | Qrkhwah

General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: 100 yr - 24 hr
Rainfall Depth: 7.440 inches

Filename: 1162.3 B2 Permanent (El. 460.01).sc4 Printed 09-10-2015



SEDCAD 4 for Windows

Mamrinht 1092 _2N4N Pamala | Qrbluamh

Structure Summary:
Immediate Total . Peak Total

Contributing Contributing Discharge Runoff

Area Area Volume

(o) (a0) (cfs) (ac-ft)
#12 2,170 2.170 9.90 0.82
#11 11.030 11.030 36.67 2.78
#7 7.120 7.120 9.43 1.20
#8 4,610 11.730 19.15 2.26
#2 3.920 3.920 6.21 0.67
#1 2.300 2.300 8.09 0.62
#3 12.160 18.380 31.76 3.49
#4 1.300 19.680 36.09 3.82
#5 7.880 27.560 44.87 5.15
#6 5.290 32.850 52.24 6.05
#9 0.590 45.170 71.53 8.52
#0 " 1.790 60.160 12472 1263
Out 6.48 7.18

Filename: 1162.3 B2 Permanent {El. 460.01).5¢4

Printed 09-10-2015



SEDCAD 4 for Windows

Camirinht 1008 2010 Pamala | Qrhuak

Subwatershed Hydrology Detail:

SE;U 5\,%;,5 SWS Area Tgi:f Musk K Musk X Curve UHS D si;z‘:ge \f,{ c?IE%ﬁ;
(ac) (hrs) {hrs) Number (cfs) (ac-ft)
#12 1 2.170 0.045 0.000 0.000 75.000 M 9.90 0.820
¥ 2.170 9.60 0.820
#11 1 11.030 0.101 0.000 0.000 61.000 s 36.67 2.776
h> 11,030 36.67 2.776
#7 1 7.120 0.270 0.000 0.000 61.000 s 9.43 1.203
p ) 7.120 9.43 1.203
#8 1 4.610 0.161 0.000 0.000 71.000 s 9.97 1.061
¥ 11.730 19.15 2.264
#2 1 3.920 0.165 0.000 0.000 61.000 s 6.21 0.666
p 3.920 6.21 0.666
#1 1 2.300 0.044 0.000 0.000 63.000 M 8.09 0.619 |
Y 2.300 8.09 0.619
#3 1 12.160 0.174 0.000 0.000 63.000 S 20.45 2.205
Y, 18.280 31.76 3.491
#4 1 1.300 0.059 0.000 0.000 61.000 M 4.32 0.327
¥y 19,680 36.09 3.81i8
#5 1 7.880 0.228 0.000 0.000 61.000 S 11.25 1331
Y, 27.560 44.87 5.149
#6 1 5.290 0.150 €.000 0.000 61.000 5 8.38 0.899
h 32.850 52.24 6.048
#9 1 0.590 0.022 0.000 0.000 73.000 M 2.60 0.212
p 45.170 71,53 8.524
#10 1 1.790 0.015 0.000 0.000 65.000 M 6.63 0.513
p 60.160 124.72 12.634
Subwatershed Time of Concentration Details:
St:k'u S\QIS Laﬂd.Fiow Condition Stope (%;) VeT;ctl)Jist. Horiz_f.t)Dist. V?;ggi)ty Time (hrs)
#1 1 3. Short grass pasture 37.50 15.00 40.00 4.890 0.002
6. Grassed waterway 3.00 12.00 400.00 2.590 0.042
#1 1 Time of Concentration: 0.044

Filename: 1162.3 B2 Permanent (El. 460.01).sc4

Printed 09-10-2015
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Bethlehem Landfill Southeast
Realignment

AREA "A"

Post-Development

JMM

Filename: 1162.3 -SE Area A PostDev.sc4 Printed 09-09-2015



SEDCAD 4 for Windows

Canuricht 10082 90110 Pamala | Rehuwah

General Information

Storm Information:

Storm Type: NRCS Type I

Design Storm: 2yr-24hr
Rainfall Depth: 3.000 inches
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Structure Networking:

Stru  (flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Null #1 ==>  End 0.000 0.000 | Pre Dev. Area A
#1
Null
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area g Volume
(@) (@) (cfs) (ac-)
#1 5.430 5.430 0.20 0.07
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Structure Detail:
Structure #1 (Null)

Pre Dev., Area A
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Subwatershed Hydrology Detail:

Time of ' Peak Runoff
Sgu 5‘;"'5 SW5 Area Cone Musk K Musk X Curve UHS Discharge Volurne
(ac) (hrs) (hrs) Number (cfs) (ac-ft)

#1 1 5.430 0.395 6.000 0.000 55.000 M 0.20 0.070

h X 5.430 0.20 0.070

Filename: 1162.3 -SE Area A PostDev.sc4 Printed 08-09-2015
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General Information

Storm Information:

Storm Type: NRCS Type 1I
Design Sterm: 5yr-24hr
Rainfall Depth: 3.600 inches
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Structure Networking:

Stu  (flows  Stru | Musk K -
Type ¥ into) # (hrs) Musk. X | Description
Null #1 ==> End 0.000 0.000 | Pre Dev. Area A
#1
Nult
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Structure Summary:
Immediate Totatl Peak Total
Contributing Contributing . Runoff
Area Area Discharge Volume
(ac) {ac) (cfs) {ac-1)
#1 5.430 5.430 0.67 0.14
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Structure Detail:
Structure #1 (Null)

Pre Dev. Area A
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Subwatershed Hydrology Detail:

Time of Peak Runoff
Sg“ 5‘2"5 SWS Area Conc Musk K Musk X Curve UHS Discharge volume
(ac) (hrs) (hrs) Number (cfs) (act)
#1 1 5.430 0.395 0.000 0.000 55.000 M 0.67 0.137
Z 5.430 0.67 0.137
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General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: 10 yr- 24 hr
Rainfall Bepth: 4.560 inches

Filename: 1162.3 -SE Area A PostDev.sc4 Printed 09-09-2015



SEDCAD 4 for Windows

Canurinht 1008 22010 Pamala 1 Qrhaah

Structure Networking:

Stru  (flows  Stru Musk. K -
Type # into) ¥ (hrs) Musk. X | Description
Null #1 ==> End 0.000 0.00C | Pre Dev. Area A
#1
Null
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharae Runoff
Area Area 9 Volume
(ac) (20) (ds) (ac-ft)
#1 5.430 5.430 1.82 0.28
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Structure Detail:
Structure #1 (Nulf)

Pre Dev. Area A
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Subwatershed Hydrology Detail:

Time of Peak Runoff
St;u 5";5 SWS Area Cone Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 5.430 0.395 0.000 0.000 55.000 M 1.82 0.278
> 5.430 1.82 0.278
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General Information

Storm Information:

Storm Type: NRCS Type 1L
Design Storm: 25yr-24hr
Rainfalf Depth: 5.520 inches
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Structure Networking:

Stru  {flows  Stru | Musk K -
Type # into) # (hes) Musk. X 1 Description
Null #1 ==> End 0.000 0.000 ! Pre Dav. Area A
#1
Nuf
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(ac) (ac) (cfs) (ac-ft)
#1 5.430 5.430 33 0.45
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Structure Detail:
Structure #1 (Null)

Pre Dev. Area A
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Subwatershed Hydrology Detail:

Time of ' Peak Runoff

5‘;;” 5\3}"5 SWS Area Conc Musk K Musk X Curve UHS Discharge Volume

. (ac) (hrs) (hrs) Number (cfs) (@c-t)
#1 1 5.430 0.395 0.000 0.000 55.000 M 3.31 0.452
Z 5.430 3.31 0.452

Filename: 1162.3 -SE Area A PostDev.sc4 Printed 09-09-2015
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General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: S50 yr-24hr
Rainfall Depth: 6.480 inches

Filename: 1162.3 -SE Area A PostDev.sc4 Printed 09-09-2015
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Structure Networking:

Stru  (flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Nuli #1 ==> End 0.000 0.000 | Pre Dev. Area A
#1
Nkt
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Structure Summary:
Immediate Total Peék Total
Contributing Contributing Discharge Runoif
Area Area 9 Volume
(ac) ) (cfs) (ac-)
#1 5.430 5,430 5.05 0.65
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Structure Detail:
Structure #1 (Nulf)

Pre Dev, Area A
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Subwatershed Hydrology Detail:

Time of ' Peak Runoff
Sgu 5\';;"5 SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hes) (hrs) Numbgr (cfs) (ac-ft)
#1 1 5.430 0.395 0.000 0.000 55.000 M 5.05 0.651
> 5.430 5.05 0.651
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General Information

Storm Information:

Storm Type: NRCS Type IT
Design Storm: 100 yr-24 hr
Rainfall Depth: 7.440 inches
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Structure Networking:
Stru  (flows  Stru Musk. X -
Type # into) # (hrs) Musk. X | Description
Nuli #1 ==> End 0.000 0.000 | Pre Dev. Area A

#1
Nuolf
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area g Volume
(@) (ac) (cfs) (ac-ft)
#1 5.430 5.430 7.01 0.87
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Structure #1 (Null)

Pre Dev. Area A

Structure Detail:
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Subwatershed Hydrology Detail:
. Time of Peak Runoff
Stu  sws  SWSArea Conc Musk K Musk X Curve UHS Discharge Volume
# # (ac) (hre) (hrs) Number (cFS) (ac-)
#1 1 5.430 0.395 0.000 0.000 55.000 M 7.01 0.870
hy 5.430 7.01 0.870

T
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APPENDIX 1

STORMWATER DETENTION BASIN

Stormwater detention Basin 2 has been re-designed and re-configured to allow for the increase in
tributary area as well as the slight increase in impervious area as a result of the Southeastern
Realignment. During construction activities the basin will serve as a sedimentation basin.
Details associated with the sedimentation basin are included within the Form I document of the
Solid Waste Major Permit Modification Application. Upon completion of landfill operations
onsite the sediment basin will be converted to a detention basin. The permanent detention basin
is the subject of this report and is what is detailed on the Post Construction Stormwater
Management Plans. The detention basin will also serve to meet the water quality requirements

of the Ordinance.

Based upon the routing calculations provided in Appendix H the following are peak stages

within Basin 2.

Storm Event Peak Stage
2 yr.—24 hr. 462.97
5 yr. — 24 hr. 464 .42
10 yr. — 24 hr. 466.70
25 yr.— 24 hr. 468.74
50 yr. — 24 hr. 470.53
100 yr. 24 hr. 471.25

Printouts for the routing of each storm event are attached hereto.

In order to meet rate discharge requirements which are extremely low dewatering times increase
since the bottom 7 feet of the basin is dewatered by two (2) 2.5 inch orifices. PA BMP Manual
recommends a dewatering time between 24 and 72 hours from the end of the design storm.
Based upon the 100 year routing at 72 hours of dewatering the water elevation would be at +/-
465.00. To ensure no overtopping of the basin berm an analysis was performed assuming a 100
year-24 hour event occurrence when the basin dewatering level reached 465 and has not

completely dewatered to elevation 460. The results of the analysis yield a peak discharge rate of

b/1162.3/LDP/PCSMR Appendix I



18 cfs and a peak stage of 471.67. No overtopping occurred in this assumed scenario nor will the
peak discharge result in any offsite/downstream impact given the established waterways. The
rate of discharge increase is +/- 12 ¢fs and the increase in elevation is +/- 6 inches during this
most severe scenario. Thus we conclude the basin is adequately designed to manage the rate of

runoff from the proposed development. The printouts are provided herein for reference.

b/1162.3/LDP/PCSMR Appendix |
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General Information

Storm Information:

Storm Type: NRCS Type I
Design Storm: 2yr-24hr
Rainfall Depth: 3.000 inches

Fitename: 1162.3 B2 Permanent (El. 46C.01).5¢c4 Printed 08-10-2015
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[ Initial Pooi: 0.00 ac-ft
Perforated Riser

Riser . . Barrel - Number of
Diameter R'Se}g; fght Diameter Lefatr;;e(lft) Barr ani/?;lope Manning's n Sp'lh"‘(’?t‘}( Elev Holes per
(in) . (in) 9 " Elev

36.00 11.00 30.00 100.00 4.50 0.0240 471.00 1
Emergency Spillway
. Crest Length Left Right Bottom
Spillway Elev ="y Sideslope  Sideslope  Width ()
471.50 20.00 3.00:1 3.00:1 20.00
Pond Resuits:
Peak Elevation: 462.94 ft
Dewater Time: 3.68 days

Dewatering time is calculated from peak stage to lowest spilfway

Elevation-Capacity-Discharge Table

Elevation Area Capacity Discharge Dﬁ,‘;”mazer
(ac) {ac-ff) (cfs) (hrs)

460.00 0.300 0.000 0.000
460.01 0301 0.003 0.000 Low hole SPW #1
460.50 0.365 0.166 0.115 17.16*
461.00 0.437 0.366 0.163 14.84*
461,50 0.515 0.604 0.200 14.36*
462.00 0.600 0.883 0.232 14.56*
462.50 0.624 1.189 0.259 14.30*
462.94 0.646 1.472 0.281 13.60 Peak Stage
463.00 0.649 1.507 0.284
463.50 0.674 1.838 0.307
464.00 0.700 2.181 0.328
464.50 0.749 2.544 0.348
465.00 0.800 2.931 0.367
465.50 0.822 3.336 0.385
466.00 0.844 3.753 0.518
466.50 0.867 4,181 0.582
467.00 0.890 4.620 0.635
467.50 0.913 5.071 0.681

K 468.00 0.937 5.533 1.021

: 468.50 0.961 6.008 1.183

Filename: 1162.3 B2 Permanent (El. 460.01).sc4 Printed 09-10-2015
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Area Capacity Discharge Dewater
Elevation Time
(ac) (ac-ft) (cfs) (hrs)
460.00 0.985 6.494 1.314
469.50 1.009 6.992 1.428
470.00 1.034 7.503 1.531
470.50 1.058 8.026 2.295
471.00 1.082 8.561 2.661 Spillway #1
471.50 1.107 9.109 10.330 Spillway #2
472.00 1.132 9.668 32.860
472.50 1.157 10.241 91.363
473.00 1.182 10.825 151.823
473.50 1.208 11.423 230.503 “
474.00 1.234 12.033 325.442
474.50 1.260 12.657 436.892
475.00 1.286 13.293 565.241

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit.

Detailed Discharge Table

Combrined
i Total
Elez%!on Perf. Riser {cfs) S';E)irlrl‘fv?f ?chs) Discharge
{cfs)
460.00 0.000 0.000 0.060
460.01 2.50>0.000 0.000 0.000
460.50 0.115 0.000 0.115
461,00 0.163 0.000 0.163
461.50 0.200 0.000 0.200
462.00 0.232 0.000 0.232
462.50 0.259 0.000 0.259
463.00 0.284 0.000 0.284
463.50 0.367 0.000 0.307
464.00 0.328 0.000 0.328
464.50 0.348 0.000 0.348
465.00 0.367 0.000 0.367
465.50 2.50>0.385 0.000 0.385
466.00 0.518 0.000 0.518
466.50 _ 0.582 0.000 0.582
467.00 0.635 0.000 0.635
467.50 4.00>0.681 0.000 0.681
468.00 1.02t 0.000 1.021
468.50 1.183 0.000 1.183
469.00 1.314 0.000 1.314

Fitename: 1162.3 B2 Permanent (El. 460.01).sc4 Printed 08-10-2015
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Combined
. Total
TH e g
(cfs)
469.50 1.428 0.000 1.428
470.00 6.00>1.531 0.000 1.531
470.50 2.295 0.000 2,295
471.00 2.661 0.000 2.661
471.50 10.330 0.000 10.330
472.00 29.217 3.643 32.860
472.50 41.684 49.679 91.363
473.00 48.133 103.650 151.823
473.50 53.814 176.689 230.503
474.00 58.950 266.492 325.442
474.50 63.674 373.219 436.892
475.00 68.070 497,171 565.241

Filename: 1162.3 B2 Permanent (El. 460.01).sc4 Printed 09-10-2015
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General Information

Storm Information:

Storm Type: NRCS Type IT
Design Storm: Syr-24hr
Rainfall Depth: 3.600 inches
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[ Initial Pool: 0.00 ac-ft
Perforated Riser
Riser . . Barrel ] Number of
. Riser Height . Barrel Barrel Slope - Spillway Elev  ~
Diameter Diameter Manning's n Holes per
(in) (ft) (in) Length {ft) (%} (ft) Elev
36.00 11.00 30.00 100.00 4,50 0.0240 471.00 1
Emergency Spillway
) ' Crest Length Left Right Bottom
Spillway Elev ™ g Sidesiope  Sidestope  Width (ft)
471.50 20.00 3.00:1 3.00:1 20.00
Pond Results:
Peak Elevation: 464,42 ft
Dewater Time: 5.26 days

Dewatering time is calculated from peak stage fo fowest spilfway

Elevation-Capacity-Discharge Table

Elevation Area Capacity Discharge D?I.\;an:ger
(ac) {ac-ft) {cfs) (hrs)

460.00 0.300 0.000 0.000
460.01 0.301 0.603 0.000 Low hofe SPW #1
460.50 0.365 0.166 0.115 17.16%
461.00 0.437 0.366 0.163 14.84%
461.50 0.515 0.604 0.200 14.36*
462.00 0.600 0.883 0.232 14.56%
462.50 0.624 1.189 0.259 14.30%
463.00 0.649 1.507 0.284 13.57*
463.50 0.674 1.838 0.307 13.05%
464.00 0.700 2.181 0.328 13.10
464.42 0.743 2.483 0.344 11.25 Peak Stage
464.50 0.749 2.544 0.348
465.00 0.800 2.931 0.367
465.50 0.822 3.336 0.385
466.00 0.844 3.753 0.518
466.50 0.867 4,181 0.582
467,00 0.890 4.620 0.635
467.50 0.913 5.071 0.681
468.00 0.937 5.533 1.021
468.50 0.961 6.008 1.183

Filename: 1162.3 B2 Permanent {El. 460.01).sc4
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Elevation Area Capacity Pischarge Dﬁm\:vrséer
(ac) (ac-ft) (cfs) (s
469.00 0.985 6.454 1.314
469.50 1.009 6.992 1.428
T 470.00 1.034 7.503 1.531
470.50 1.058 8.026 2.295
471,00 1.082 8.561 2.661 Spillway #1
471.50 1.107 9.109 10.330 Spillway #2
472.00 1.132 9.668 32.860
472.50 1.157 10.241 91.363
473.00 1.182 10.825 151.823
473.50 1.208 11.423 230.503
474.00 1.234 12.033 325.442
474.50 1.260 12.657 436.892
475.00 1.286 13.293 565.241

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit.

Detailed Discharge Table

Combined
i Total
E|eszat§'0“ Perf. Riser (cfs) Sﬁm\i?f?(%) Discharge
(cfs)
460.00 0.000 0.000 0.000
460.01 2.50>0.000 0.000 0.000
460.50 0.115 0.000 0.115
461.00 0.163 0.000 0.163
461.50 0.200 0.000 0.200
462.00 0.232 0.000 0.232
462.50 0.259 0.000 0.259
463.00 0.284 €.000 0.284
463.50 0.307 0.000 0.307
464.00 0.328 0.000 0.328
464.50 0.348 0.000 0.348
465.00 0.367 0.000 0.367
465.50 2.50>0.385 0.000 0.385
466.00 0.518 0.000 0.518
466,50 0.582 0.000 0.582
467.00 0.635 0.000 0.635
467.50 4.00>>0.681 0.000 0.681
468.00 1.021 0.000 1.021
468.50 1.183 0.000 1.183
469.00 1.314 0.000 1.314
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Combined
; Total
Ele‘(’%m” Pert. Riser (cfs) ngf‘«'?‘/e?cc%) Discharge
(cfs)
469.50 1.428 0.000 1.428
470.00 6.00>1.531 0.000 1.531
470.50 2.295 0.000 2.295
471.00 2.661 0.000 2.661
47150 10.330 0.000 10.330
472.00 26217 3.643 32.860
472.50 41,684 49.679 91.363
473.00 48.133 103.690 151.823
473.50 53.814 176.689 230.503
474.00 58.950 266.492 325.442
474.50 63.674 373.219 436.892
475.00 68.070 497.171 565.241

Filename: 1162.3 B2 Permanent (El. 460.01).sc4 Printed 09-10-2015
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General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: 13 yr-24 hr
Rainfall Depth: 4,560 inches
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i Initial Pool: 0.00 acft
Perforated Riser
Riser . . Barrel . Number of
) Riser Height ; Barrel Barrel Slope . Spillway Elev
Diameter Diameter Manning's n Holes per
(in) {ft) (in) Length (ft) (%) (ft) Elev
36.00 11.00 30.00 100.00 4,50 0.0240 471.00 1
Emergency Spillway
) Crest Length Left Right ‘Bottom
Spiliway Elev {fo) Sideslope Sideslope Width (ft)
471.50 20.00 3.00:1 3.00:1 20.00
Pond Resuilts:
Peak Elevation: 466.70 ft
Dewater Time: 7.39 days

Dewatering time is calculated from peak stage to lowest spilfway

Elevation-Capacity-Discharge Table

Elevation Area Capacity Discharge Dfl_'_\;'vnzéer
(ac) {ac-ft) (cfs) (hrs)

460.00 0.300 0.000 0.000
460.01 0.301 0.003 0.000 Low hole SPW #1
460.50 0.365 0.166 0.115 17.16*
461.00 0.437 0.366 0.163 14.84*
461.50 0.515 0.604 (.200 14.36%
462.00 0.600 0.883 0.232 14.56%
462.50 0.624 1.189 0.259 14.30*
463.00 0.649 1.507 0.284 13.57%
463.50 0.674 1.838 0.307 13.05*
464.00 0.700 2,181 0.328 12.68*
464.50 0.745 2.544 0.348 12.60*
465.00 0.800 2931 0.367 12.78%
465.50 0.822 3.336 0.385 12.76*
466.00 0.844 3.753 0.518 11.25
466.50 0.867 4.181 0.582 9.45
466.70 0.876 4,357 0.603 3.90 Peak Stage
467.00 0.890 4.620 0.635
467.50 0.913 5.071 0.681
468.00 0.937 5.533 1.021
468.50 0.961 6.008 1.183

Filename: 1162.3 B2 Permanent {El. 460.01).sc4
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Elevation Area Capacity Discharge D_er\;vrséer
(ac) (ac-ft) (cfs) (hrs)
465.00 0.985 6.494 1.314
469.50 1.009 6.992 1.428
470.00 1.034 7.503 1.531
470.50 1.058 8.026 2.295
471.00 1.082 8.561 2.661 Spillway #1
471.50 1.107 9.109 10.330 Spillway #2
472.00 1.132 9.668 32.860
472.50 1.157 106.241 91.363
473.00 1.182 10.825 151.823
473.50 1.208 11.423 230.503
474.00 1.234 12.033 325.442
474,50 1.260 12.657 436.892
475.00 1.286 13.293 565,241

*Designates time(s)} to dewater have been extrapolated beyond the 50 hour hydrograph limit,

Detailed Discharge Table

Combined
i Total
Eler%mn Perf. Riser (cfs) Szm\?vl;g\f?ccé ) Discharge
(cfs)
46(.00 0.000 0.000 0.000
460.01 2.50>0.000 0.000 0.000
460.50 0.115 0.000 0.115
461.00 0.163 0.000 0.163
461.50 0.200 0.000 0.200
462.00 0.232 0.000 0.232
462.50 0.259 0.000 0.259
463.00 0.284 0.000 0.284
463.50 0.307 0.000 0.307
464.00 0.328 0.000 0.328
464.50 0.348 0.000 0.348
465.00 0.367 0.000 0.367
465.50 2.50>0.385 0.000 0.385
466.00 0.518 0.000 0.518
466.50 0.582 0.000 0.582
467.00 0.635 0.000 0.635
467.50 4.00>0.681 0.000 0.681
468.00 1.021 0.000 1.021
468.50 1.183 0.000 1.183
469.00 1.314 0.000 1.314
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Combined
i Total
Elez%lon Perf. Riser (cfs) Siirl?\?v;gf?ccgs) Discharge
(cfs)
469.50 1.428 0.000 1.428
470.00 6.00>1.531 0.000 1.531
470.50 2.295 0.000 2.295
471.00 2.661 0.000 2.661
471.50 10.330 0.000 10.330
472.00 29.217 3.643 32.860
472.50 41.684 49.679 91.363
473.00 48.133 103.6%0 151.823
473.50 53.814 176.689 230.503
474.00 58.950 266.492 325.442
474.50 63.674 373.219 436.892
475.00 68.070 497.171 565.241
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General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: 25yr-24 hr
Rainfall Depth: 5.520 inches
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Pond Resuits:

i Initial Pool: 0.00 ac-ft
Perforated Riser

Riser . . Barrel . Number of

. Riser Height h Barrel Barre! Slope i Splliway Elev ;

Dsa(r;r;?ter (ft) Dla(rirrlster Length (ft) (%) Manning's n (ft) Ho:;eizvper
36.00 11.00 30.00 100.00 4.50 0.0240 471.00 1

Emergency Spillway
. Crest Length Left Right Bottom
Splliway Elev =gy Sideslope  Sideslope  Width (ft)
471.50 20.00 3.00:1 3.00:1 20.00

Peak Elevation:

468.74 ft

Dewater Time:

8.44 days

Dewatering time is calculated from peak stage to lowest spilfway

Elevation-Capacity-Discharge Table

Elevation Area Capacity Discharge D_er\;vni(taer
(ac) (ac-ft) (cfs) (hrs)

460.00 0.300 0.000 0.000
460.01 0.301 0.003 0.000 Low hole SPW #1
460.50 0.365 0.166 0.115 17.16*
461.00 0.437 0.366 0.163 14.84*
461.50 0.515 0.604 0.200 14.36*
462.00 0.600 0.883 0.232 14.56*
462.50 0.624 1.189 0.259 14.30%
463.00 0.649 1.507 0.284 13.57*
463.50 1.674 1.838 0.307 13.05%
464.00 0.700 2,181 0.328 12.68*
464.50 0.749 2.544 0.348 12.60%
465.00 0.800 2,931 0.367 12.78%*
465.50 0.822 3.336 0.385 12.76*
466.00 0.844 3.753 0.518 9.74%
466.50 0.867 4,181 0.582 8.89%*
467.00 0.890 4.620 0.635 8.37*
467.50 0.913 5.071 0.681 8.30
468.00 0.937 5.533 1.021 6.65
468.50 0.961 6.008 1.183 5.20
468.74 0.973 6.245 1.247 2.80 Peak Stage
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Elevation Area Capacity Discharge D‘?I_‘:anier
(ac) {(ac-ft) {cfs) (hrs)
469.00 0.985 6.494 1.314
469.50 1.009 6.992 1.428
470.00 1.034 7.503 1.531
470.50 1.058 8.026 2.295
471.00 1.082 8.561 2.661 Spillway #1
471.50 1.107 9,109 10.330 Spillway #2
472.00 1,132 9.668 32.860
472.50 1.157 10.241 91.363
473.00 1.182 10.825 151.823
473.50 1.208 11.423 230.503
474,00 1.234 12.033 325.442
474.50 1.260 12.657 436.892
475.00 1.286 13.293 565.241

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit.

Detailed Discharge Table

Combined
i Total
EIeE/feglon Perf. Riser (cfs) Siﬁ;\?v?ye?ccf};) Discharae
(cfs)
460.00 0.000 0.000 0.000
460.01 2.56>0.000 0.000 0.000
460.50 0.115 0.000 0.115
461.00 0.163 0.000 0.163
461.50 0.200 0.000 0.200
462.00 0.232 0.000 0.232
462,50 0.259 0.000 0.259
463.00 0.284 0.000 0.284
463.50 0.307 0.000 0.307
464.00 0.328 0.000 0.328
464.50 0.348 0.000 0.348
465.00 0.367 0.000 0.367
465.50 2.50>0.385 0.000 0.385
466.00 0.518 0.000 0.518
466.50 0.582 0.000 0.582
467.00 0.635 0.000 0.635
467.50 4.00>0.681 0.000 0.681
468.00 1.021 0.000 1.021
468.50 1.183 0.000 1.183
B 469.00 1.314 0.000 1.314
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Combined
i Total
E'ez’%"’” Perf. Riser (cfs) S[Eairﬁi;gye?gfs;) o
(cfs)
465.50 1.428 0.000 1.428
470.00 6.00>1.531 0.000 1.531
470.50 2.295 0.600 2.295
471.00 2.661 0.600 2.661
471.50 10.330 0.000 10.330
472.00 29.217 3.643 32.860
472.50 41.684 49.679 91.363
473.00 48.133 103.690 151.823
473.50 53.814 176.689 230.503
474.00 58.950 266.492 325.442
474.50 63.674 373.219 436.892
475.00 68.070 497.171 565.241
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General Information

Storm Information:

Storm Type: NRCS Type I
Design Storm: 50yr-24hr
Rainfall Depth: 6.480 inches
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[ Initial Pool; 0.00 ac-ft]
Perforated Riser

Riser . . Barrel . Number of
Diameter Rlser(fl-t{)esght Diameter Ler?atflze(lft) Barr(eol/s)lope Manning's n Sp'”"}% Elev Holes per

(in) (in) 9 ° ' Elev

36.00 11.00 30.00 100.60 4.50 0.0240 471.00 1

Emergency Spillway
- Crest Length Left Right Bottomn
Spillway Elev =gy Sideslope  Sideslope  Width (ft)
471.50 20.00 3.00:1 3.00:1 20.00

Pond Results:

Peak Elevation: 470.53 ft

Dewater Time: 8.98 days

Dewatering time fs calculated from peak stage to lowest spilfway

Etevation-Capacity-Discharge Table

Elevation Area Capacity Discharge D;\:\:;Zer
(ac) (ac-ft) {cfs) (hrs)

460.00 0.300 0.000 0.000
460.01 0.301 0.003 0.000 Low hale SPW #1
460.50 0.365 0.166 0.115 17.16*%
461,00 0.437 0.366 0.163 14.84*
461.50 0.515 0.604 0.200 14.36%
462.00  0.600 0.883 0.232 14.56*
462.50 0.624 1.189 0.259 14.30%
463.00 0.649 1,507 0.284 13.57%
463.50 0.674 1.838 ©0.307 13.05%
464.00 0.700 2,181 0.328 12.68*
464.50 0.749 2,544 0.348 12.60%
465.00 0.800 2.931 0.367 12.78%
465.50 0.822 3.336 0.385 12.76*
466.00 0.844 3.753 0.518 9,74*
466.50 0.867 4,181 0.582 8.89*
467.00 0.890 4.620 0.635 8.37%
467.50 0.913 5.071 0.681 8.01*

] 468.00 0.937 5,533 1.021 5.48*
468.50 0.961 6.008 1.183 5.20
469.00 0.985 6.494 1.314 4,70

Filename: 1162.3 B2 Permanent (El. 460.01).sc4 Printed 09-10-2015



SEDCAD 4 for Windows

Canurinht 10082 22010 Pomala | Qehuwak

Elevation Area Capacity Discharge D_ernlvnix‘taer
(ac) (ac-ft) (cfs) (hrs)
465.50 1.009 6.992 1.428 4.40
470.00 1.034 7.503 1.531 4.20
470.50 1.058 8.026 2.295 3.45
470.53 1.060 8.059 2.317 0.40 Peak Stage
471.00 1.082 8.561 2.661 Spillway #1
471.50 1.107 9.109 10.330 Spillway #2
472.00 1.132 9.668 32.860
472.50 1.157 10.241 91.363
473.00 1.182 10.825 151.823
473.50 1,208 11.423 230.503
474.00 1.234 12.033 325.442
474.50 1.260 12.657 436,892
475.00 1.286 13.293 565.241

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit.

Detailed Discharge Table

Combined
; Total
Elez'faglon Perf. Riser {(cfs) Sﬁgﬁ?f?gé) Discharge
(cfs)
460.00 0.600 0.000 0.000
460.01 2.50>0.000 0.000 0.000
460.50 0.115 0.000 0.115
461.00 0.163 0.000 0.163
461.50 0.200 0.000 0.200
462.00 0.232 0.000 0.232
462.50 0.259 0.000 0.259
463.00 0.284 0.000 0.284
463.50 0.307 0.000 0.307
464.00 0328 0.000 0.328
464.50 0.348 0.000 0.348
465.00 0.367 0.000 0.367
465.50 2.50>0.385 0.000 0.385
466.00 0.518 0.000 0.518
466.50 0.582 0.000 0.582
467.00 0.635 0.000 0.635
467.50 4.00>0.681 0.000 0.681
468.00 1.021 0.000 1.021
468.50 1.183 0.000 1.183
469.00 1.314 0.000 1.314
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Combined
; Total
Ele\(‘%lon Perf. Riser (cfs) Slim\?\';gve?ccé) Discharge
{cfs)
469.50 1.428 0.000 1.428
470.00 6.00>1.531 0.000 1.531
470.50 2.295 0.060 2.295
471.00 2.661 0.000 2.661
471.50 10.330 0.000 10.330
472.00 29.217 3.643 32.860
472.50 41.684 45.679 61.363
473.00 48.133 103.690 151.823
473.50 53.814 176.689 230.503
474.00 58,950 266,492 325.442
474.50 63.674 373.219 436.892
475.00 68.070 497.171 565.241
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General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: 100 yr - 24 br
Rainfall Depth: 7.440 inches
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| Initial Pool; 0.00 ac-ft
Perforated Riser
Riser . . Barrel - Number of
) Riser Height . Barrel Barrel Slope i Spillway Elev
Biameter Diameter Manning's n Holes per
(in) (ft) (in) Length (ft) (%) (ft) Elev
36.00 11.00 30.00 160.00 4.50 0.0240 471.00 1
Emergency Spillway
. Crest Length Left Right Bottom
Spillway Eiev ™ gy Sideslope  Sideslope  Width (f)
471.50 20.00 3.00:1 3.00:1 20.00
Pond Results:
Peak Elevation: 471.25 ft
Dewater Time: 9.42 days

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation Area Capacity Discharge D;:w\:vrﬁ(teer
(ac) {(ac-ft) (cfs) (hrs)

460.00 0.300 0.600 0.000

460.0% 0.301 0.003 0.000 Low hole SPW #1
460.50 0.365 0.166 0.115 17.16%
461.00 0.437 0.366 0.163 14.84*
461.50 0.515 0.604 0.200 14.36*
462.00 £.600 0.883 0.232 14.56*
462.50 0.624 1.189 0.259 14.30*
463.00 0.649 1.507 0.284 13.57*
463.50 0.674 1.838 0.307 13.05*
464.00 0.700 2.181 0.328 12.68%
464.50 0.749 2.544 0.348 12.60*
465.00 (.800 2.931 0.367 12.78*
465.50 0.822 3.336 0.385 12.76%
466.00 0.844 3.753 0.518 9.74*
466.50 0.867 4,181 0.582 8.89*
467.00 0.890 4.620 0.635 8.37*
467.50 0.913 5.071 0.681 8.01*
468.00 0.937 5.533 1.021 5.48*
468.50 0.961 6.008 1.183 5.20
469.00 £.985 6.494 1.314 4,70
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Elevation Area Capacity bischarge D‘.;i_‘;vniéer
(ac) (ac-ft) (cfs) (hrs)
469.50 1.009 6.992 1.428 4.40
470.00 1.034 7.503 1.531 4.20
470.50 1.058 8.026 2.295 335
471.00 1.082 8.561 2.661 2.75 Spillway #1
471.25 1.095 8.834 6.481 §.45 Peak Stage
471.50 1.107 9.109 10.330 Spillway #2
472.00 1.132 9.668 32.860
472.50 1.157 10.241 91.363
473.00 1.182 10.825 151.823
473.50 1.208 11.423 230.503
474.00 1.234 12.033 325.442
474.50 1.260 12.657 436.892
475.00 1.286 i3.293 565.241

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit.,

Detailed Discharge Table

Combined
i Total
E!eErfat§lon Perf. Riser {cfs) SE?EE?\??%) Discharge
{cfs)
460.00 0.000 0.000 (.000
460.01 2.50>0.000 0.000 0.000
460.50 0.115 0.000 0.115
461.00 0.163 0.000 0.163
461.50 0.200 0.000 0.200
462.00 0.232 0.000 0.232
462.50 0.259 0.000 0.259
463.00 0.284 0.000 (0.284
463.50 0.307 0.000 0.307
464.00 0.328 0.000 0.328
464.50 0.348 0.000 0.348
465.00 0.367 0.000 0.367
465.50 2.50>0.385 0.000 0.385
466.00 0.518 0.000 0.518
466.50 0.582 0.000 0.582
467.00 0.635 0.000 0.635
467.50 4.00>0.681 0.000 0.681
468.00 1.021 0.060 1.021
468.50 1.183 0.000 1.183
469.00 1.314 0.000 1.314
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8
& Combined
p : Totat
; Elezi%lon Perf. Riser (cfs) ng"i;g\/e-?%) Discharge
(cfs)
469,50 1.428 0.000 1.428
470.00 6.00>1.531 0.000 1.531
470.50 2.295 0.000 2.2585
471.00 2.661 0.000 2.661
471.50 10.330 0.000 10.330
472.00 29.217 3.643 32.860
472.50 41,684 49.679 91.363
473.00 48.133 103.690 151.823
473.50 53.814 176.68% 230.503
474.00 58.950 266.492 325.442
474.50 63.674 373.219 436.892
475.00 68.070 497.171 565.241

Filename: 1162.3 B2 Permanent (El. 460.01).sc4 Printed 09-10-2015



SEDCAD 4 for Windows
Carvriaht 1002 2010 Pamala | Qrhwahk

IESI Bethlehem Landfill
Southeastern Realignment

Detention Basin 2

Post Closure
BASIN PERMANENT PosL: ALS .00

JMM
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General Information

Storm Information:

Storm TFype: NRCS Type 11
Design Storm: 100 yr - 24 hr
Rainfall Depth: 7.44% inches
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Structure Networking:

Type SE:U (ﬁicv}v)s Sgu M(U;FI;')K Musk, X | Description
Null #1 ==> #3 0.000 0.000 | Channel X
Nl #2 ==> #3 0.000 0.000 | Channel W
Null #3 ==>  #4 0.000 0.000 | Channel Y
Null #4 ==> #5 0.000 £.000 | Channel O |
Null #5 ==> #6 0.000 0.000 | Channel P
Nult #6 ==> #9 0.000 0.000 { Channel Q
Nult #7 ==> #8 0.000 0.000 | DS-7
Null #8 ==> #9 0.000 0.000 | Channel L
Null #9 ==> #10 0.000 0.000 | Channel N
Pand #0  ==> End 0.000  0.000] Basin #2
Nult #11 ==> #10 0.000 0.000 | DS-6
Null #12 ==> #10 0.000 0.000 | Channel M
@ #12
Nl
#11
& Nl
#7
& Nl
#8
Nulf
#2
‘f Nulf
{ﬁz #1
Nuif
#3
Nutl
#4
Nutf
#5
Nuif
#6
Nudf
#9
Nl
#10
Pond

Fitlename: 1162.3 B2 Permanent (El.
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Structure Summary:
Immgdia_te thal . Peak Total
e “Miea pischarge el
(@) (20) (cfs) (@c-R)
#12 2.170 2.170 9.90 0.82
#11 11.030 11,030 36.67 2.78
#7 7.120 7.120 9.43 1.20
#8 4.610 11.730 19.15 2.26
#2 3.920 3.920 6.21 0.67
#1 2,300 2.300 8.09 0.62
#3 12.160 18,380 31.76 3.49
#4 1.300 19.680 36.09 3.82
#5 7.880 27.560 44.87 5.15
#6 5,290 32.850 52.24 6.05
#9 0.590 45170 71.53 8.52
#10 i 1.790 60.160 12472 12.63
out 17.94 10.11
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| Initial Pool: 2.93 ac-ft
Perforated Riser
Riser . . Barrel ' . Number of
Diameter Riser Height Diameter Barrel Barrel Slope Manning’s n Spillway Elev Holes per
(fY) Length (f) (%) (ft)
(in) (in) . Elev
36.00 11.00 30.00 100.00 4.50 0.0240 471.00 1
Emergency Spillway
) Crest Length Left Right Battom
Spillway Elev (ft) Sideslope Sideslope Width (ft)
471.50 20.00 3.00:1 3.00:1 20.00
Pond Results:
Peak Elevation: 471.67 ft
Dewater Time: 9.53 days

Dewatering time is calculated from peak stage to lowest spilfway

Elevation-Capacity-Discharge Table

Elevation Area Capacity Discharge Dc_?_\;vrﬁéer
{(ac) (ac-ft) {cfs) (hrs)

460.00 0.300 0.000 0.000

460.01 0.301 0.003 0.000 Low hole SPW #1
460.50 0.365 0.166 0.115 17.16*
461.00 0.437 0.366 0.163 14.84*
461.50 0.515 0.604 0.200 14.36*
462.00 0.600 0.883 0.232 14.56%
462.50 0.624 1.189 0.259 14.30%
463.00 0.649 1.507 0.284 13.57*
463.50 0.674 1.838 0.307 13.05%
464.00 0.700 2,181 0.328 12.68%
464.50 0.749 2.544 0.348 12.60*
465.00 0.800 2931 0.367 12.78*
465.50 0.822 3.330 0.385 12.76*
466.00 0.844 3.753 0.518 9.74*
466.50 0.867 4,181 0.582 8.89%
467.00 0.890 4.620 0.635 8.37*
467.50 0.913 5.071 0.681 8.01*
468.00 0.937 5.533 1.021 5.48%
468.50 0.961 6.008 1.183 5.20
465.00 0.985 6.494 1.314 4.70
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Flevation Area Capacity Discharge Diar\;vrsger
{ac) (ac-ft) (cfs) (hrs)

469,50 1.009 6.992 1.428 4.40

470.00 1.034 7.503 1.531 4.20

470.50 1.058 8.026 2.295 3.3%

471.00 1.082 8.561 2.661 2.75 Spillway #1
471.50 1.107 5.109 10.330 9.70 Spillway #2
471.67 1.115 $.298 17.936 1.35 Peak Stage
472.00 1.132 9.668 32.860

472.50 1.157 10.241 91.363

473.00 1.182 10.825 151.823

473.50 1.208 11.423 230.503

474.00 1.234 12.033 325.442

474.50 1.260 12.657 436.892

475.00 1.286 13.293 565.241

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit.

Detailed Discharge Table

Combined
i Total
E'ez’%'c’” Perf. Riser (cfs) Simiff?%) pischonge
(cfs)
460.00 0.000 0.000 0.000
460.01  2.50>0.000 2.000 0.000
460.50 0.115 0.000 0.115
46100 0.163 0.000 0.163
461.50 0.200 0.000 0.200
462.00 0.232 0.000 0.232
462.50 0.259 0.000 0.259
463.00 0.284 0.000 0.284
463.50 0.307 0.000 0.307
464.00 0.328 0.000 0.328
464.50 0.348 0.000 0.348
465.00 0.367 0.000 0.367
46550  2.50>0.385 0.000 0.385
466.00 0.518 0.000 0.518
466.50 0.582 0.000 0.582
467.00 0.635 0.000 0.635
467.50  4.00>0.681 0.000 0.681
468.00 1.021 0.000 1.021
468.50 1.183 0.000 1.183
469.00 1314 0.000 1.314
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8
Combined
i Total
Ele‘(%lon Perf. Riser (cfs) sg{:‘iragye?%) Discharge
(cfs)
469.50 1.428 (.000 1.428
470.00 6.00>1.531 0.000 1.531
470.50 2.295 0.000 2.295
471.G0 2.661 0.000 2.661
471.50 10.330 0.000 10.330
472.00 29.217 3.643 32.860
472.50 41.684 49.679 91.363
473.00 48.133 103.690 151.823
473.50 53.814 176.689 230.503
474.00 58.950 266.492 325.442
474.50 63.674 373.219 436.892
475.00 68.070 497.171 565.241
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Subwatershed Hydrology Detail:

St s swsarea e Of Musk K sk X Curve U Disifgﬁge anoft

(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#12 1 2.170 0.045 0.000 0.000 75.000 M 9.90 0.820
Y, 2.170 9.90 0.820
#11 1 11.030 0.101 0.000 0.000 61.000 s 36.67 2.776
) 11.030 36.67 2.776
#7 1 7.120 0.270 0.000 0.000 61.000 S 9.43 1.203
¥ 7.120 9.43 1.203
#8 1 4.610 0.161 0.000 0.000 71.000 5 9.97 1.061
h 11.730 19.15 2.264
#2 1 3.920 0.165 0.000 0.000 61.000 S 6.21 0.666
¥ 3.920 6.21 0.666
#1 1 2.300 0.044 0.000 0.000 63.000 M 8.09 0.619
¥ 2,300 8.09 0.619
#3 1 12.160 0.174 0.000 0.000 63.000 S 20.45 2.205
by 18.380 31.76 3.491
#4 1 1.300 0.059 0.000 0.000 61.000 M 432 0.327
¥, 19.680 36,09 3.818
#5 1 7.880 0.228 0.000 0.000 61.000 S 11.25 1.331
Y 27.560 44.87 5.149
#6 1 5.290 0.150 0.000 0.000 61.000 S 8.38 0.899
b 32.850 52.24 6.048
#9 1 0.590 0.022 0.000 0.000 73.000 M 2,60 0.212
) 45.170 71.53 8.524
#10 1 1.790 0.015 0.000 0.000 65.000 M 6.63 0.513
¥ 60.160 124.72 12.634

Subwatershed Time of Concentration Details:
Sgu S\;‘IS Land Flow Condition Slope (%) Ver&tl))ist. HoriE:f.t)Dist. V?;E;:i)ty Time (hrs)

#1 1 3. Short grass pasture 37.50 15.00 40.00 4.890 0.002

6. Grassed waterway 3.00 12.00 400.00 2.590 0.042

#1 1 Time of Concentration: 0.044
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STU WS tand Fiow Condiion Slope (%) VerEh')DiSt' Hor‘(zt;t)DiSt' V‘?;BS)W Time (hrs)

#2 1 3. Short grass pasture 6.67 10.00 150.00 2.060 0.020
6. Grassed waterway 2.00 20.00 1,000.00 2,120 0.131

6. Grassed waterway 10.00 25.00 250.00 4.740 0.014‘

#2 1  Time of Concentration: 0.165
#3 i 3. Short grass pasture 14.80 37.00 250.00 3.070 0.022
6. Grassed waterway 3.10 45.00 1,450.00 2.640 0.152

#3 1 Time of Concentration: 0.174
#4 1 3. Short grass pasture 7.20 18.00 250.00 2.140 0.032
ﬁbh?;gesfr‘;g‘ﬁ; diversions, and low 1.00 3.00 300.00 3.000 0.027

#4 1  Time of Concentration: 0.059
#5 1 3. Short grass pasture 4.29 15.00 350.00 1.650 0.058
ﬁsh?ﬁges?rﬂfn? diversions, and low 0.50 650  1,300.00 2.120 0.170

#5 1 Time of Concentration: 0.228
#6 1 3. Short grass pasture 10.00 30.00 300.00 2.520 0.033
ﬁ'obﬁrr]‘-;esg‘;gigfs' diversions, and low 0.50 4.50 900.00 2.120 0.117

#6 1 Time of Concentration: 0.150
#7 1 3. Short grass pasture 33.00 24.75 75.00 4,590 0.004
6. Grassed waterway 3.00 7350  2,450.00 2.590 0.262

¢ ﬁb\b?;gesf’r‘gg;"; diversions, and low 33.00 82.50 250.00 17.230 0.004
#7 1  Time of Concentration: 0.270
#8 1 3. Short grass pasture 33.00 16.50 49.99 4.590 0.003
6. Grassed waterway 3.50 56.00 1,600.00 2.800 0.158

#8 1  Time of Concentration: 0.161
#9 1 6. Grassed waterway 20.00 110.00 550.00 6.700 0.022
#9 1 Time of Concentration: 0.022
#10 1 3. Short grass pasture 5.00 5.00 100.00 1.780 0.015
#10 1  Time of Concentration: 0.015
#11 1 3. Shert grass pasture 33.00 33.00 99.99 4.590 0.006
6. Grassed waterway 3.00 25.50 850.00 2.590 0.091
ﬁ'obv?;gesfr‘égiﬁfs' diversions, and low 33.00 90.75 275.00 17.230 0.004

#11 1  Time of Concentration: 0.101
#12 1 3. Short grass pasture 33.00 16.50 49,99 4,590 0.003
6. Grassed waterway 12.00 96.00 800.00 5.190 0.042

#12 1  Time of Concentration: 0.045
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APPENDIX J

STORMWATER CHANNELS

CHANNEL DESIGN

All permanent channels were designed using the peak discharge from the contributing drainage
arca for the 25-year/24-hour storm event under post-development conditions. The channel
designs are show on the SEDCAD printouts. In addition, the perimeter conveyance system to
each proposed basin was designed to ensure conveyance of the 100-year/24-hour event to each
basin. The existing conveyance system consists of Channels A thru C, E, G, H, K thru Q, S,
Berm Swale, DIV#1 and DS-1 thru DS-4. The Southeastern Realignment requires Channels
L, M, and N to be reconfigured/redesigned Channels U, O, P and Q to be reviewed for
adequacy and adds Channels V, W, X, Y, Z, DS-6 and DS-7.

Bench Capacity

The proposed modifications do not change the design of the landfill benches.

Channel A Capacity
Existing (no changes)

Proposed Channel A lies within the Basin #4 drainage shed. The channel conveys runoff from

the landfill face to Basin #4 along the access road. Channel A extends from Inlet #2 to Inlet #1
and the drainage area to Channel A was determined to be 2.2 acres. The drainage area analysis
was completed within the Basin 4 design in which a 100-year peak discharge rate was

determined to be 10.03 cfs. The channel was analyzed using an average slope of 5% and 2%.

Channel B Capacity
Existing (no changes)

Proposed Channel B lies within the Basin #6 drainage shed. The channel conveys runoff from

the landfill face to Basin 6 along the access road. Channel B extends from Inlet #3 to Inlet #2

and the drainage area to Channel B was determined to be 0.7 acres. The drainage area analysis
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was completed within the Basin 6 design in which a 100-year peak discharge rate was

determined to be 3.8 cfs. The channel was analyzed using an average slope of 5.0%.

Channel C Capacity

Existing (no changes)

Channel C lies within the Basin #6 drainage shed. The channel conveys runoff from the landfill
face to Basin 6 along the access road. Channel C extends from Culvert 16 to Inlet #3 and the
drainage area to Channel C was determined to be 11.6 acres. The drainage area analysis was
completed within the Basin 6 design in which a 100-year peak discharge rate was determined to

be 52.8 cfs. The channel was analyzed using an average slope of 3% and 20%.

Channel D Capacity

Existing Channel D was eliminated during the construction of Cell 4F.

Channel E Capacity

A section of Channel E was removed during the construction of Cell 4F. (No Changes)

The remaining section will be directed to Inlet 14 / Sediment Trap A. Existing Channel E lies
within the Sediment Trap A drainage shed consisting of approximately 4.0 acres. The channel
conveys runoff from the landfill face to Sediment Trap A along the access road. The drainage
area analysis was completed for Sediment Trap A, in which a 100-year peak discharge rate was

determined to be 10.3 cfs. The channel was analyzed using an average slope of 1.5%.

Channel G Capacity
Existing (no changes)

Proposed Channel G lies within the proposed Basin #3 drainage shed. The channel conveys

runoff from the landfill access road to Basin #3 along the toe of the access road berm. The
drainage area to Channel G was determined to be 0.25 acres. The drainage area analysis was
completed within the Basin 3 design in which a 100-year peak discharge rate was determined to

be 1.24 cfs. The channel was analyzed using an average slope of 2.9%.
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Channel H Capacity

Existing (no changes)

Proposed Channel H lies within the Basin #3 drainage shed. The channel conveys runoff from
the landfill access road to Basin #3 along the toe of the access road berm. The drainage area to
Channel H was determined to be 0.6 acres. The drainage area analysis was completed within the
Basin #3 design in which a 100-year peak discharge rate was determined to be 2.98 cfs. The

channel was analyzed using an average slope of 1.0%.

Channel K Capacity

Existing (no changes)

Proposed Channel K lies within the Basin 6 drainage shed. The channel conveys runcff from
culvert C-2 to the Landfill discharge point at Wetland A. The total 100-year peak discharge rate
is that of the combined Basin 6 & 7 discharge of 33.9 cfs. The channel was analyzed using an

average slope of 4.00%.

Channel L. Capacity

Southeastern Realisnment Channel Redesigned

Proposed Channel L lies within the Basin #2 drainage shed. The channel conveys runoff from
the north face of the landfill along the access road discharging to 1-15. The drainage area to
Channel I. was determined to be 4.61 acres. The drainage area analysis was completed within
the Basin #2 design in which a peak 100-year discharge rate was determined to be 19.15 cfs.
The channel was analyzed using average slopes of 2.4% and 6.7%. The channel design is shown

on the attached SEDCAD printout and on the plan sheets.

Channel M Capacity

Southeastern Realignment Channel Redesigned

Proposed Channel M lies within the Basin #2 drainage shed. The channel conveys runoff from
the southern face of the landfill from I-15 to [-16 along the access drive. The drainage area to
Channel M was determined to be 2.17 acres. The drainage area analysis was completed within

the Basin #2 analysis in which a peak 100-year discharge rate was determined to be 9.90 cfs.
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The channel was analyzed using average slopes of 3.5% and 13.1%. The channel design is

shown on the aitached SEDCAD printout and on the plan sheets.

Channel N Capacity

Southeastern Realignment Channel Redesigned
Proposed Channel N lies within the Basin #2 drainage shed. The channel conveys runoff from

C-23 to C-25 along the MSE Wall maintenance road. The drainage to Channel N was
determined to be 45.2 acres. The drainage analysis was completed within the Basin #2 analysis
in which a peak 100-year discharge rate was determined to be 71.53 cfs. The channel was
designed with an average slope of 18.2% and 25%. The channel design is shown on the attached

SEDCAD printout and on the plan sheets.

Channel O Capacity

Southeastern Realignment Channel Re-evaluated

Proposed Channel O lies within the Basin #2 drainage shed. Channel “O” was originally
designed as part of the Cell 4F Modification. The tributary area to Channel “O” is being
modified and thus the values contained herein reflect these modifications. The channel conveys
runoff from the landfill face to Basin #2 across the slope of the old landfill. Channel O extends
from the landfill face to Channel P and is underlain with a textured HDPE liner. The drainage
area to Channel O was determined to be 19.7 acres. The drainage area analysis was completed
within the Basin 2 design in which a 100-year peak discharge rate was determined to be 36.09
cfs. The channel was analyzed using an average slope of 0.5%. The channel is shown on the

attached SEDCAD printout and on the plan sheets.

Channel P Capacity

Southeastern Realigcnment Channel Re-evaluated

Proposed Channel P lies within the Basin #2 drainage shed. The channel conveys runoff from
the landfill face to Basin #2 across the slope of the old landfill. Channel P extends from Channel
O to Channel Q and is underlain with an HDPE liner. The drainage area to Channel P was
determined to be 27.6 acres. The drainage area analysis was completed within the Basin #2

design in which a 100-year peak discharge rate was determined to be 44.87 cfs. The channel was
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design in which a 100-year peak discharge rate was calculated to be 8.10 cfs. The channel was
analyzed using an average slope of 6.5% and 2%. The channel is shown on the attached

SEDCAD printout and on the plan sheets.

Channel Y Capacity

New Channel Southeastern Realignment

Proposed Channel Y lies within the Basin #2 drainage shed. The channel conveys runoff from
Culvert 21 to Channel O. The drainage area to Channel Y was determined to be 18.40 acres.
The drainage area analysis was completed within the Basin #2 design in which a 100-year peak
discharge rate was calculated to be 31.76 cfs. The channel was analyzed using an average slope

of 1.8% and 3.9%. The chamnel is shown on the attached SEDCAD printouts and plan sheets.

Channel Z Capacitv

New Channel Southeastern Realionment

Proposed Channel Z lie within the Area “A” drainage shed. The channel is proposed to divert
offsite run-on around the area of development. Channel Z extends from a proposed level
spreader outlet approximately 500 feet. The drainage area to Channel Z was determined to be
2.5 acres (Area “A” upon development). The drainage area analysis was completed within the
pre-post SEDCAD computer program included herein in which a 100-year peak discharge was
calculated to be 7.01 cfs. This is a conservative value. Channels Z was analyzed using an

average slope of 0.7% and 21%.

Channels DS-1 to DS-5
Existing (No Changes)

Existing Channels DS-1 to DS-5 design shall remain the same as previously approved without

change except DS-3 shall be extended as depicted on the plans for the Southeastern Realignment.

Channel DS-6 Capacity

New Channel Southeastern Realignment

Proposed Channel DS-6 lies within the Basin #2 drainage shed. The channel conveys runoff
from the landfill face via benches to I-16 down the slope of the landfill. The tributary area to
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DS-6 was determined to be 11.03 acres. The drainage area analysis was completed within the
Basin #2 design in which a peak 100-year discharge rate of 36.67 cfs was calculated. The
channel was analyzed using an average slope of 28%. The channel is shown on the attached

SEDCAD printouts and on the plan sheets.

Channel DS-7 Capacity

New Channel Southeastern Realicnment

Proposed Channel DS-7 lies within the Basin #2 drainage shed. The channel conveys runoff
from the landfill face via benches to I-15 down the slope of the landfill. The tributary area to
DS-7 was determined to be 7.12 acres. The drainage area analysis was completed within the
Basin #2 design in which a peak 100-year discharge rate of 9.43 cfs was calculated. The channel
was analyzed using an average slope of 28%. The channel is shown on the attached SEDCAD

printouts and on the plan sheets.
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Channel L @ 6.7%

Material: Riprap

Trapezoidal Channef
Bottorn 6 dLeTt S‘(l;\ig!ht Stope (%) Freeboard  Freeboard ~ reepoard
- ldeslope aesope ope
Width (ft) Ratiop Ratiop pet® Depth {ft} % of Depth Mult. x
. (VxD)
3.00 2.0:1 2.0:1 6.7 1.00

PADER Method - Steep Slope Design

w/o Freeboard w/ Freeboard

Design Discharge: 19.15 cfs

Depth: 0.72 ft 172/

Top Width: 587 ft 9.87 ft
Velocity: 6.02 fps
X-Section Area: 3.18sgft
Hydraulic Radius: 0.512 ft
Froude Number: 1.44
Manning's n: 0.0410
| Dmin: 2.00 in
D50: 3.00in
Dmax: 4,50 in

SEDCAD Utility Run Printed 09-10-2015
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Channel L @ 2.4%

Material: Riprap

Trapezoidal Channel
Bottom & dl‘eft S_(!j%igjht Stope (%) Freeboard  Freeboard | 'ocooard
- 1desiope |desiope ope
Width () Ratlo. Ratic, PO Depth () 9% of Depth “E'\:,J)'(tmx
3.00 2.0:1 2.0:1 2.4 1.00

PADER Method - Steep Slope Design

w/o Freeboard

w/ Freeboard

Design Discharge: 19.15 cfs
Depth: 0.88 ft 1.88 ft
Top Width: 6.52 f{ 10.52 ft
Velocity: 4.58 fps
X-Section Area: 4,18 sq ft
Hydraulic Radius: 0.603 ft
Froude Number: 1.01
Manning's n: 0.0360
Dmin: 2.00in
D50: 3.00in
Dmax: 4.50in

SEDCAD Utility Run

Printed 09-10-2015
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Channel M @ 3.5%

Material: Riprap

Triangular Channe/
5 dLeTt S'giglht Slope (%) Freeboard  Freeboar ' ecooard
idesiope idesiope ope (Yo Mult.
Ratio Ratio Depth (ft) % of Depth (\;‘xD;‘
2.0:1 2.0:1 3.5 1.00

PADER Method - Steep Slope Design

w/o Freeboard w/ Freeboard

Design Discharge: 9.90 cfs

Depth: 1.04 ft 2.04 ft

Top Width: 4.18 ft 8.18 ft
Velocity: 4.54 fps
X-Section Area: 2.18sq ft
Hydraulic Radius: 0.467 it
Froude Number: 1.1t
Manning's n: 0.0370
Dmin: 2.00in
D50: 3.00in
Dmax: 4.50 in

SEDCAD Utility Run Printed 09-10-2015
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ChannelM @ 13.1%

Material: Riprap

Triangular Channel
s dLeIﬁ: S'?igrt Slope (%) Freehoard  Freeboard | copoard
ideslope ideslope ope (% Mult. x
Ratio Ratio Depth (ft}y % of Depth (VD)
2.0:1 2.0:1 13.1 1.00

PADER Method - Steep Stope Design

w/o Freeboard w/ Freeboard

Design Discharge: 9.90 cfs

Depth; 0.87 ft 1.87 ft

Top Width: 348 ft 7.48 ft
Velocity: 6.53 fps
X-Section Area: 1.52 sgft
Hydraulic Radius: 0.389 ft
Froude Number: 1.75
Manning's n: 0.0440
Dmin: 3.00in
D50: 6.00in
Dmax: 9.00in

SEDCAD Utility Run Printed 09-10-2015
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Channel N @ 18.2%

Material: Riprap

Trapezoidal Channel
Bottom 5i dLelft S.giglht Siope (%) Freeboard  Freeboard @ rcepoard
§ igesiope 1aGesiape ope
W) e Rate | Dept(®)  %ofDepth X
3.00 2.0:1 2.0:1 18.2 1.00

PADER Method - Steep Slope Design

w/0 Freeboard

w/ Freeboard

Design Discharge: 71.53 cfs
Depth: 1.29ft 2.29 ft
Top Width: 8.16ft 12.16 ft
Velocity: 9.95 fps
X-Section Area: 7.19 sq ft
Hydraulic Radius: 0.820 ft
Froude Number: 1.87
Manning's n: 0.0560
Dmin: 5.00in
D50: 9.00in
Dmax: 12.00in

SEDCAD Utility Run

Printed 09-10-2015
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Channel N @ 25.0%

Material: Riprap

Trapezoidal Channel
Bottom S‘dLeTt S'giglht Stope (%) Frechoard  Freeboard ' oeboard
! ideslope ideslope ope (% Mult. x
Width (ft) Ratio Ratio Depth () % of Depth (VxD)
3.00 2.0:1 2.0:1 25.0 1.00

PADER Method - Steep Slope Design

w/o Freeboard

w/ Freeboard

Design Discharge: 7153 cfs
Depth: 1.20 1t 2.20ft
Top Width: 7.80ft 11.80 ft
Velocity: 11.03 fps
X-Section Area: 6.49sq ft
Hydraulic Radius: 0.775 ft
Froude Number: 2,13
Manning's n: 0.0570
Dmin: 5.00in
D50: 5.00 in
Dmax: 12.00 in

SEDCAD Utility Run

Printed 09-10-2015
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Channel O @ 0.50%

Material: Riprap

Triangular Channe/
" d!_e?: S,giglht Siope (%) Freeboard  Freeboard Freeboard
idestope ideslope ope (% Mulk.
Ratio Ratio Depth (ft) % of Depth (VxD)x
3.0:1 8.0:1 0.5 1.00

PADER Method - Mild Slope Design

w/o Freeboard w/ Freeboard

Design Discharge: 36.09 cfs

Depth: 1.561ft 2511t

Top Width: 16.60 ft 27.60 ft
Velocity: 2.88 fps
X-Section Area: 12.53 s ft
Hydraulic Radius: 0.743 ft
Froude Number: 0.58
Manning's n: 0.0300
Dmin: 1.00 in
D50: 1.50in
Pmax: 3.00 in

SEDCAD Utility Run Printed 09-10-2015
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Channel P @ 0.50%

Material: Riprap

Triangular Channel
S'dLe][:t S_giglht Slope (%) Freeboard  Freeboard | rcepoard
ideslope idestope ope (% Mult.
Ratio Ratio Depth (ft) % of Depth (\L;XD)X
3.0:1 8.0:1 0.5 1.00

PADER Method - Mild Slope Design

wfc Freeboard

w/ Freeboard ‘

Design Discharge: 44.87 cfs
Depth: 1.62 ft 2621t
Top Width: 17.79 ft 2879 ft
Velocity: 3.12 fps
X-Section Area: 14.38 sq ft
Hydraulic Radius: 0.796 ft
Froude Number: 0.61
Manning's n: 0.0290
Dmin: 1.00in
D50: 1.501in
Dmax: 3.00 in

SEDCAD Utility Run

Printed G9-10-2015
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Channel Q @ 0.50%

Material: Riprap

Triangular Channel
S‘dLE]Ict o gig[ht Slaps (%) Freeboard  Freeboard | ecooard
ideslope idesfope ope (% . Mult.
Ratia Ratio Depth (ft} % of Depth (\t,jxD;(
3.0:1 8.0:1 0.5 1.00

PADER Method - Mild Slope Design

w0 Freeboard

"w/ Freeboard

Design Discharge: 52.24 cfs
Depth: 1.71 ft 2711t
Top Width: 18.83 ft 29.83 ft
Velocity: 3.241ps
X-Section Area: 16.12 sq ft
Hydraulic Radius: 0.842 ft
Froude Number: 0.62
Manning's n: 0.0290
Dmin: 1.0Gin
D50: 1.5 in
Dmax: 3.0¢in

SEDCAD Utility Run

Printed 09-10-2015



analyzed using an average slope of 0.5%. The channel design is shown on the attached

SEDCAD printout and on the plan sheets.

Channel Q Capacity

Southeastern Realisnment Channel Re-evaluated

Proposed Channel Q lies within the Basin #2 drainage shed. The channel conveys runoff from
the landfill face to Basin #2 across the slope of the old landfill. Channel Q extends from
Channel P to Culvert 17 and 1s underlain with an HDPE liner. The drainage area to Channel Q
was determined to be 32.8 acres. The drainage area analysis was completed within the Basin #2
design in which a 100-year peak discharge rate was determined to be 52.24 cfs. The channel was
analyzed using an average slope of 0.5%. The channel is shown on the attached SEDCAD

printout and on the plan sheets.

Channel R and R-1 Capacity

Existing Channels R and R-1 are to be eliminated as part of the Southeastern Realignment.

Channel S Capacity
Existing (No Changes)

MSE Berm Channels Capacity

Existing (no changes)

The Berm Channel is located along the top of the MSE Berm at the north edge of the disposal
area. This channel directs runoff to Inlets 10, 11, & 12 and Channel C,

The design of the Berm Channels was based on the 100-year 24-hour storm event. The Berm
Channel design is based on the largest tributary area to the Berm Channel, the calculated flow

depth of the flattest channel (1%) and the velocity/lining of the steepest channel (10.8%).

Channel T Capacity

Existing Channel T is to be eliminated during construction of the Southeastern Realignment.

b/1162.3/PCSMR — Appendix J



Channel U Capacity

Existing (no changes)
Channel U lies within the Basin #2 drainage shed. The Channel conveys runoff from the landfill

face extending from Channel DS-5 to Channel O. Channel U was originally designed as part of
the 2013 Grading Adjustment Modification. The Southeastern Realignment revision requires the
existing Channel to be reanalyzed for adequacy. The tributary area for Channel U was

determined to be 8.0 acres having a peak discharge of 14.02 cfs for the 25-year storm event.

Channel V Capacity

New Channel Southeastern Realignment

Proposed Channel V lies within the Basin #1 drainage shed. The channel conveys runoff from
the landfill face to an existing perimeter channel along the access road. The drainage area to
Channel V was determined to be 0.6 acres. The drainage area analysis was completed within the
SEDCAD computer program in which a peak 100-year rate was determined to be 1.81 cfs. The
channel was analyzed using an average slope of 1.5%. The channel and analysis is shown on the

attached SEDCAD printouts and drainage mapping.

Channel W Capacity

New Channel Southeastern Realignment

Proposed Channel W lies within the Basin #2 drainage shed. The channel conveys runoff from
the landfill face at the outlet of a slope bench to I-18 along an access road. The drainage area to
Channel W was determined to be 3.92 acres. The drainage area analysis was completed within
the Basin #2 design in which a 100-year peak discharge rate was determined to be 6.21 cfs. The
channel was analyzed using an average slope of 9.0% and 12.5%. The channel is shown on the

attached SEDCAD printout and plan sheets.

Channel X Capacity

New Channel Southeastern Realignment

Proposed Channel X lies within the Basin #2 drainage shed. The channel conveys runoff from
the landfill face along the access road to Culvert 21. The drainage area to Channel X was

determined to be 2.3 acres. The drainage area analysis was completed within the Basin #2
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SEDCAD 4.0
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Chennel W @ 9.0%
Material: Riprap

Triangular Channel
S'dLe]ICt S_gﬂglﬁt Slope (%) Freeboard  Freeboard ~ 'oc00drd
ideslope ideslope ope (% : Mulk.
Ratio Ratio Depth (f) % of Depth (\‘,‘X%;‘
2.0:1 2.0:1 9.0 1.00

PADER Method - Steep Slope Design

wfo Freeboard w/ Freeboard

Design Bischarge: 6.21 cfs

Depth: 0.76 ft 1.76 ft

Top Width: 3.03ft 7.03 ft
Velocity: 543 fps
X-Section Area: 1.14sq ft
Hydraulic Radius: 0.338 ft
Froude Number: 1.55
Manning's n;: 0.0400
Dmin: 2.00in
j D50: 3.000n
; Dmax: 4.50in

SEDCAD Utility Run Printed 09-10-2015



SEDCAD 4.0

Carrichf 4QQR.9010 Damala | Seaab

Chennel W @ 12.5%

Material: Riprap

Triangular Channel
S'dLe’I:t S'c?igiht Slope (%) Freeboard  Freeboard ' oopoard
ideslope idesiope ope (% Mulk.
Ratio Ratio Depth () % of Depth (\L,‘ XD;‘
2.0:1 2.0:1 12.5 1.00

PADER Method - Steep Slope Design

w/o Freeboard

w/ Freeboard

Design Discharge: 6.21 cfs
Depth: 0.72 ft 1.72 f
Top Width: 2.87 ft 6.87 ft
Velocity: 6.02 fps
X-Section Area: 1.03 sq ft
Hydraulic Radius: 0.321 ft
Froude Number: 1.77
Manning's n: 0.0410
Dmin: 2.00in
D50: 3.00 in
Dmax: 4.50 in

SEDCAD Utility Run

Printed 09-10-2015



SEDCAD 4.0

Crnvrinkt 100222010 Damala | Qehiwah

Channel X @ 6.5%

Material: Riprap

Triangular Channel
S'dLert S'cljp\iglht o . ) Freeboard  Freeboard ' reepoard
ideslops ideslope ope (Yo Mulk.
Rotio Ratlo Depth (ft) % of Depth (\‘;xD)"
2.0:1 2.0:1 6.5 1.00
PADER Method - Steep Slope Design
w/o Freeboard w/ Freeboard
Design Discharge: 8.10 cfs
Bepth: 0.88 ft 1.88 ft
Top Width; 3.52 ft 7.52 ft
Velocity: 5.23 fps
X-Section Area: 1.55sq ft
Hydraulic Radius: 0.393 ft
Froude Number: 1.39
Manning's n: 0.0390
Dmin: 2.00in
D50: 3.00in
Dmax: 4,50 in

SEDCAD Utility Run Printed 09-10-2015



SEDCAD 4.0

Canuriaht 100820410 Pamala | Qebuarah

Channel X @ 2.0%

Material: Riprap

Triangular Channel
S'dLe];t S'Sigrt Stope (%) Freeboard  Freeboard  ''ooboard
idesiope ideslope ope (% Musit.
Ratio Rotlo Depth (ft) % of Depth (\t‘xD)"
2.0:1 2.0:1 2.0 1.00

PADER Method - Steep Slope Design

w/o Freeboard

w/ Freeboard

Design Discharge: 8.10 cfs
Depth: 1.01f% 201 ft
Top Width: 4,03 ft 8.03 ft
Velocity: 3.99 fps
X-Section Area: 2.03sqft
Hydraulic Radius: 0.450 ft
Froude Number: 0.99
Manning's n: 0.0310
Dmin: 1.00in
D50: 1.50in
Dmax: 3.00in

SEDCAD Utility Run

Printed 08-10-2015



SEDCAD 4.0

MAarriccht 1082040 Parmala

Qrbanemh

Channel Y @ 1.8%

Material; Riprap

Triangular Channel
5 dLeTt S.gig:"f Slope (%) Freeboard  Freeboard ~ recpoard
ideslope ideslope ope (% Mul.
Ratio Ratio Depth (ff) % of Depth (\:’IXD;(
2.011 2.0:1 1.8 1.00

PADER Method - Steep Slope Design

w/o Freeboard

w/ Freeboard

Design Discharge: 31.76 ¢fs
Depth; 1.79ft 279 ft
Top Width: 7.18 ft 11,18 ft
Velocity: 4.93 ips
X-Section Area: 6.44 sq ft
Hydraulic Radius: 0.802 ft
Froude Number: 0.92
Manning's n: 0.0350
Dmin: 2.00in
D50: 3.00in
Bmax: 4.50in

SEDCAD Utility Run

Printed 09-10-2015



SEDCAD 4.0

Crarmgiaht 19029010 Pamalfa | Qebwah

Channel Y @ 3.9%
Material: Riprap

Triangular Channel
S dLe';t S'gigrt Stope (%) Freeboard  Fresboard | coooard
idestope ideslope  Slope (% Mult.
Ratio Ratio Depth (ft) % of Depth (\‘jxD)x
2.0:1 2.0:1 3.9 1.00

PADER Method - Steep Slope Design

w/o Freeboard w/ Freeboard

Design Discharge: 31.76 cfs

Depth: 1.57 ft 257 ft

Top Width; 6.27 ft 10.27 ft
Velocity: 6.45 fps
X-Section Area: 4.92 sqft
Hydraulic Radius: 0.702 ft
Froude Number: 1.28
Manning's n: 0.0360
Dmin: 2.00in
= D50: 3.00in
E Dmax: 4.50 in

SEDCAD Utility Run Printed 09-10-2015



SEDCAD 4.0

Camriakt 10022010 Pamala 1 Qrbumah

Channel Z @ 0.70%

Material: Riprap

Trapezoidal Channel
Bott Left Right Freeboard  Freeboard ' reepoard
oo Sideslope Sideslope  Slope (%) Mult. x
width (ft) Ratio Ratio Depth (ft) % of Depth -
. : _ {(VxD)
4.00 2.011 2.0:1 0.7 1.00

PADER Method - Mild Slope Design

w/o Freeboard

w/ Fraeboard

Design Discharge: 7.01 cfs
Depth: 0.54 ft 1.54 ft
Top Width: 6.17 ft 10.17 ft
Velocity: 2.54 fps
X-Section Area: 2.76sq ft
Hydraulic Radius: 0.430 4t
Froude Number: 0.67
Marning's n: 0.0280
Dmin: 1.000n
D50: 1.50in
Dmax: 3.00in

SEDCAD Utility Run

Printed 09-10-2015



SEDCAD 4.0

Maruriaht 1Q0R.2010 Ramala 1 Qrhwah

Channel Z @ 21%

Material: Riprap

Trapezoidal Channel
Bottom S di‘eft S'c?iglht Stope (%) Freeboard  Freeboard  'reepoard
; ideslope ideslope ope
width (1) P e D vepn(® owofpepth
4.00 2.0:1 2.01 21.0 1.00

PADER Method - Steep Slope Design

wj/o Freeboard w/ Freeboard

Design Discharge: 7.01 cfs

Depth; 0.30ft 1.30ft

Top Width: 5.18 ft 9.18 ft
Velocity: 5.18 fps
X-Section Area: 1.35sqft
Hydraulic Radius: 0.255 ft
Froude Number: 1.78
Manning's n: 0.0530
Dmin: 2.00in
D50: 3.00in
Dmax: 4,501n

SEDCAD Utility Run Printed 09-10-2015



SEDCAD 4.0

O anurinht 1008.2N10 Pamala | Qebhwzh

Channel DS-6 @ 28%

Material; Riprap

Trapezoidal Channe/l
Both Left Right Freeboard  Freeboard | 1oep0ard
ottom Sideslope Sideslope Slope (%) Mult. x
Width (ft) Ratio Ratio Depth (ft) % of Depth e
(VxD)
8.00 0.0:1 0.0:1 28.0 1.00

PADER Method - Steep Slope Design

wj/c Fresboard

w/ Freeboard

Design Discharge: 36.67 cfs
Depth: 0.57 ft 1.57 ft
Top Width; B.O1ft 8.03 ft
Velocity: 8.10 fps
X-Section Area: 4.53sqft
Hydraulic Radius: 0.496 ft
Froude Number: 1.90
Manning's n: 0.0610
Dmin: 3.00 in
D50: 6.00 in
Dmax: 9.00in

SEDCAD Utility Run

Printed 09-10-2015



SEDCAD 4.0

Crnvrictht 10022040 Pamala 1 Qrhwak

Channel DS-7 @ 28%

Material: Riprap

Trapezoidal Channel
Battom S'dLeTt S'dmglht Stope (%) Freeboard  Freeboard  reepeard
- sdeslope Ideslope ope
Width (ft) Rat,-op Ratiop PERT 1 Depth(f) % of Depth ”E'\‘;)‘(t[-)}x
6.00 0.0:1 0.0:1 28.0 1.00

PADER Method - Steep Slope Design

w/o Freeboard

w/ Freaboard

Dasign Discharge:

9.43 cfs

Depth: 0.27 ft 1.27 ft

Top Width: 6.01 ft 6.03 ft
Velocity: 5.72 fps
X-Section Area: 1.65sqft
Hydraulic Radius: 0.252 ft
Froude Number: 1.92
Manning's n: 6.0550
Dmin: 2.00in
D50: 3.00in
Dmax: 4.50 in

SEDCAD Utitity Run

Printed 09-10-2015
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APPENDIX K

STORMWATER CULVERTS

CULVERT DESIGN

All permanent culverts were designed using the peak discharge from the maximum contributing

drainage area for the 100-year/24-hour storm event under post-development conditions. The
culverts were designed as described below utilizing the SEDCAD computer program. In
addition, the conveyance system to each proposed basin was designed to ensure conveyance of
the 100-ycar/24-hour event to each basin. Culverts C-1 thru C-26 shall be part of the

conveyance system.

Culverts C-1 thru C-10, C-13 thru Ci6. C-18 thru C-20  EXISTING — no change

Culvert C-17

Culvert 17 is to be reconfigured and redesigned as part of the Southeastern Realignment. Culvert
C-17 will be installed to convey the discharge from Channel Q to Stormwater Manhole #10. The
peak discharge from the 100-year/24-hour storm event was calculated to be 52.24 cfs or the total
flow from Channel Q. One culvert will be installed to adequately pass 52.24 cfs. The SEDCAD

output is attached and the sizing of the culverts is as follows:

Design Discharge 52.24 cfs
Pipe Length 655FT

Pipe Slope 1% and 4.6%
Manning’s n 0.012
Maximum Headwater 70FT

Proposed Pipe Diameter 36 inches

Culvert 21 & 21A
Culvert 21 is to be reconfigured and redesigned as part of the Southeastern Realignment. Culvert

21 will be installed to convey the combined runoff from Channels X and W to Channel Y. The

peak discharge from the 100-year storm event was calculated during the Basin #2 analysis for

b/1162.3/PCSMR ~Appendix K



combining Channels X and W is 14.3 cfs. One culvert will be installed to adequately pass 14.3

cfs. The output is attached and the sizing of the culvert is as follows:

Design Discharge 14.3 cfs
Pipe Length HI3FT
Pipe Slope 1.0%
Manning’s n 0.012
Maximum Headwater 50FT
Proposed Pipe Diameter 24 inches

Culvert C-22

Culvert C-22 is a new culvert as part of the Southeastern Realignment. Culvert C-22 will be
installed to convey the discharge from I-15 to Stormwater Manhole #10. The peak discharge
from the 100-year/24-hour storm event was calculated during the Basin #2 analysis by

combining DS-7 and Channel L. and is 28.58 cfs. One culvert will be installed to adequately pass

28.58 ¢fs. The SEDCAD output is aitached and the sizing of the culverts is as follows:

Design Discharge 28.58 cfs
Pipe Length 26 FT
Pipe Slope 1.0 %
Manning’s n 0.012
Maximum Headwater 30FT
Proposed Pipe Diameter 24 inches

Culvert C-23

Culvert C-23 will be installed to convey the discharge from Stormwater Manhole #10 to Channel
N. The peak discharge from the 100-year/24-hour storm event was calculated during the Basin
#2 analysis for Channel “N” and is 71.53 cfs. One culvert will be installed to adequately pass
71.53 cfs. The output is attached and the sizing of the culverts is as follows:

Design Discharge
Pipe Length

b/1162.3/PCSMR —Appendix K.

71.53 cfs
90 FT



Pipe Slope
Manning’s n
Maximum Headwater

Proposed Pipe Diameter

Culvert C-24

5.29% and 1.0%
0.012

6.0FT

48 inches

Culvert C-24 will be installed to convey the discharge from Inlet #16 to Basin #2. The peak

discharge from the 100-year/24-hour storm event was calculated during the Basin #2 analysis

combining rates for Channel M and DS-6 and is 46.57 cfs. One culvert will be installed to

adequately pass 46.57 cfs. The output is attached and the sizing of the culverts is as follows:

Design Discharge
Pipe Length

Pipe Slope
Manning’s n
Maximum Headwater

Proposed Pipe Diameter

Culvert C-25

46.57 cfs

637 FT

1.06%, 3.73%, 11.88%
0.012

4.0FT

36 inches

Culvert C-25 will be installed to convey the discharge from Channel N to Basin #2. The peak

discharge from the 100-year/24-hour storm event was calculated during the Basin #2 analysis for

Channel N and is 71.53 cfs. One culvert will be installed to adequately pass 71.53 cfs. The

output is attached and the sizing of the culverts is as follows:

Design Discharge
Pipe Length

Pipe Slope
Manning’s n
Maximum Headwater

Proposed Pipe Diameter

b/1162.3/PCSMR —Appendix K

71.53 cfs

30FT
1.67%
0.012
50FT
48 inches



APRON DESIGN

Riprap aprons have been designed for construction within the Southeastern Realignment to
dissipate energy and prevent scour problems. The aprons have been designed as outlined below

for culvert outlets within the Southeastern Realignment.

Culvert C-21A Apron
The apron for Culvert C-21A has been designed for the outfall to Channel “Y”. The apron was

designed as follows:

The flow from Culvert C-21A for the 100-year/24-hour storm event is 14.3 cfs with a proposed

diameter of 24 inches.

Using Figure 21 of Reference #2, the following design can be determined:

Length of Apron 14FT

Width of Apron Width to conform to Channel “Y™
Dsy (Riprap) R-4

Riprap Thickness 18 inches

Culvert C-23 Apron
The flow from Culvert C-23 for the 100-year/24-hour storm event is 71.53 cfs with a proposed

diameter of 48 inches. The width of the outfall is designed to conform to Channel “N”.

Using Figure 9.3 of Reference #2, the following design can be determined:

Length of Apron 22FT

Width of Apron Width to conform to Channel “N”
D5 (Riprap) R-5

Riprap Thickness 27 inches

b/1162.3/PCSMR -Appendix K



Culvert C-24 Apron
The flow from Culvert C-24 for the 100-year/24-hour storm event is 46.57 cfs with a proposed

diameter of 36 inches.

Using Figure 9.3 of Reference #2, the following design can be determined:

Length of Apron 20FT
Width of Apron 29FT
Dso (Riprap) R-5
Riprap Thickness 27 inches

Culvert C-25 Apron
The flow from Culvert C-25 for the 100-year/24-hour storm event is 71.53 cfs with a proposed

diameter of 48 inches.

Using Figure 9.3 of Reference #2, the following design can be determined:
Length of Apron 26 FT
Width of Apron 38 FT

Dso (Riprap) R-6
Riprap Thickness 36 inches

b/1162.3/PCSMR —Appendix K



SEDCAD 4.0

Carvrinbi 10082010 Pamala | Qebwwah

Culvert Inputs:

Culvert C-17 @ 1.0%

Max. . Entrance

Length (ft) Slope (%) Manning'sn  Headwater Tall(vfxgter Loss Coef.
(fo (ke)

655.00 1.00 0.0120 7.00 0.00 0.50

Culvert Results:

Minimum pipe diameter: 1 - 36 inch pipe(s) required

Detailed Performance Curves

Design Discharge = 52.24 cfs

Maximum Headwater = 7.00 ft

(BOLD indicates design pipe size)

Discharge Discharge Discharge
Heag%,ater (cfs) (cfs) (cfs)
(30in) (36in) (42in)
0.70 3.07 3.68 4,29
1.40 8.67 10.41 12.14
2.10 15.93 19.12 2231
2.80 24.53 29.44 34.34
3.50 31.83 40,98 47.99
4.20 37.82 50.23 62.17
4.90 42.99 58.21 73.84
5.60 47.60 65.22 84.01
6.30 49.97 71.55 93.07
7.00 51.62 77.37 101.32
7.70 53.18 82.33 108.92
8.40 54.70 84.87 116.07
9.10 56.17 87.23 122.77
9.80 57.61 89.53 128.34
10.50 59.01 91.77 132.35

SEDCAD Utility Run

Printed 09-10-2015



SEDCAD 4.0

MCanurinht 100820110 Pamala | Qrhwzh

Culvert Inputs:

Culvert C-17 @ 4.6%

Max. ; Entrance

Length (ft)  Slope (%) Manning'sn  Headwater Tal*l(\?ft?ter Loss Coef.
(ft) (Ke)

655.00 4.60 0.0120 7.00 0.00 0.50

Culvert Results:

Minimum pipe diameter: 1 - 30 inch pipe(s) required

G PROVIDED
Detailed Performance Curves

Design Discharge = 52.24 cfs

Maximum Headwater = 7.00 ft

(BOLD indicates design pipe size)

Discharge Discharge Discharge

Hea?f\;\;ater (cfs) (cfs) (cfs)

(24in) (30in) ( 36in)
0.70 2.46 3.07 3.68
1.40 6.94 8.67 10.41
2.10 12.75 15.93 19.12
2.80 18.22 24.53 29.44
3.50 2243 31.83 40.98
4,20 25.95 37.82 50.23
4.90 29.06 42.99 58.21
5.60 31.87 47.60 65.22
6.30 34.46 51.80 71.55
7.00 36.85 55.68 77.37
7.70 39.10 59.32 82.78
8.40 41.23 62.74 87.85
9.10 43.25 65.98 92.65
9.80 45,19 69.07 97.21

10.50 47.04 72.03 101.56

SEDCAD Utility Run

Printed 09-10-2015



SEDCAD 4.0

Canurinht 10022010 Pameala | Qrhwah

Culvert 21 & 21A @ 1.0%

Culvert Inputs:
Max. Tailwater Entrance
Length (ft) Slope (%) Manning'sn  Headwater ) Loss Coef.
(ft) (Ke)
113.00 1.00 0.0120 5.00 0.00 0.50

Culvert Results:
Minimum pipe diameter: 1 - 18 inch pipe(s) required
Z4" PRoviDED
Detailed Performance Curves
Design Discharge = 14.30 cfs
Maximum Headwater = 5.00 ft

(BOLD indicates design pipe size)

Discharge Discharge Discharge

Hea?fgater (cfs) (cfs) (cfs)
(15in) (18in) (21 in)

0.50 0.94 1.12 1.30
1.00 2.62 3.14 3.66
1.50 4.78 5.77 6.73
2.00 6.40 8.43 10.33
2.50 7.72 10.47 13.32
3.00 8.83 12.18 15.78
3.50 9.61 13.67 17.91
4.00 10.27 15.02 19.80
4.50 10.87 16.25 21.54
5.00 11.46 17.31 23.14
5.50 12,01 18.18 24.64
6.00 12.54 19.01 26.05
6.50 13.05 19.80 27.39
7.00 13.53 20.57 28.67
7.50 14.00 21.31 29.88

SEDCAD Utility Run Printed 09-10-2015



SEDCAD 4.0

Franuriaht 10022010 Damala | Qebuamb

Culvert C-22 @ 1.0%

Culvert Inputs:

Max. Tailwater Entrance
Length (ft} Slope (%) Manning'sn  Headwater (ft) Loss Coef,
{ft) (Ke)
26.00 1.00 0.0120 5.00 0.00 0.50

Culvert Results:

Minimum pipe diameter: 1 - 24 inch pipe(s) required

Detailed Performance Curves
Design Discharge = 28.58 cfs
Maximum Headwater = 5.00 ft

(BOLD indicates design pipe size)

Discharge  Discharge  Discharge

; Hea?fgater (cfs) (cfs) (cfs)

‘ (21 in) (24in) (30in)
0.50 1.30 1.49 1.86
1.00 3.66 4.19 524
1.50 6.73 7.69 9.62
2.00 10.33 11.85 14.81
2.50 13.32 16.11 20.69
3.00 15.78 19.52 26.85
3.50 17.91 2243 31.83
4.00 19.80 25.01 36.21
4.50 21.54 27.34 40.12
5.00 23.14 29.48 43.68
5.50 24.64 3149 46.97
6.00 26.05 33.37 50.04
6.50 27.39 35.16 52.94
7.00 _ 28.67 36.85 55.69
7.50 29.88 38.47 58.30

SEDCAD Utility Run Printed 09-10-2015



SEDCAD 4.0

CAarvrinht 1Q02.2010 Pamala | Qrkah

Culvert C-23 @ 5.29%

Culvert Inputs:
Max. . Entrance
Length (ft) Slope (%) Manning'sn  Headwater Tall(\?rt?ter Loss Coef.
(fo) (Ke)
90.00 5.29 0.0120 6.00 0.00 0.50

Culvert Results:
Minimum pipe diameter: 1 - 42 inch pipe(s) required
AR" PRovDED
Detailed Performance Curves
Design Discharge = 71.53 cfs
Maximum Headwater = 6.00 ft

(BOLD indicates design pipe size)

Discharge Discharge Discharge

Hea?f\gater (cfs) (cfs) (cfs)
(36in) (42in) (45 in)

0.60 2.92 3.41 3.65
1.20 8.26 9.63 10.32
1.80 15.17 17.70 18.96
2.40 23.36 27.25 29.20
3.00 32.64 38.08 40.80
3.60 42.25 50.06 53.64
4.20 50.23 62.17 67.59
4.80 57.14 72.28 79.63
5.40 63.30 81.23 90.29
6.00 68.91 89.29 99.82
6.60 74.10 96.69 108.52
7.20 78.95 103.55 116.57
7.80 83.52 109.99 124.10
8.40 87.85 116.07 131.18
9.00 91.98 121.85 137.91

SEDCAD Utility Run Printed 09-10-2015



SEDCAD 4.0

Maruricht 100272010 RDamala | Srbuwahk

Culvert Inputs:

Culvert C-24 @ 1.06%

Max. Tailwater Entrance
tength (ft) Slepe (%)  Manning's n Headwater (7 Loss Coef.
(ft) (Ke)
637.00 1.06 0.0120 4.00 0.00 0.50

Culvert Results:

Minimum pipe diameter: 1 - 36 inch pipe(s) required

Detailed Performance Curves

Design Discharge = 46.57 cfs

Maximum Headwater = 4.00 ft

(BOLD indicates design pipe size)

Discharge Discharge Discharge
Headwater (cfs) (cfs) (cfs)
® (30in) (36in) (42 )
0.40 1.33 1.59 1.86
0.80 3.75 4.50 5.24
1.20 6.88 8.26 9.63
1.60 10.59 12.71 14.83
2.00 14.81 17.77 20.73
2.40 19.46 23.36 27.25
2.80 24.53 29.43 34.34
3.20 28.90 35.96 41,95
3.60 32.77 42.27 50.06
4.00 36.22 47.70 58.63
4.40 39.37 52.64 65.63
4.80 42.29 57.14 72.28
5.20 45.03 61.31 78.36
5.60 47.60 65.22 84.01
6.00 49.89 68.92 89.30

SEDCAD Utility Run

Printed 09-10-2015



SEDCAD 4.0

Caruminht 100R.2N10 Pamala | Srhiah

ulvert C-24 @ 3.73%

Culvert Inputs:
Max. . Entrance
Length (ft) Slope (%) Manning'sn  Headwater Taul(vf\gater Logs Coef.
(f) (Ke)
637.00 3.73 0.0120 4.00 0.00 0.50

Culvert Results:

Minimum pipe diameter: 1 - 36 inch pipe(s) required

Detailed Performance Curves
Design Discharge = 46.57 cfs
Maximum Headwater = 4.00 ft

(BOLD indicates design pipe size)

Discharge  Discharge  Discharge
Headwater (cfs) (cfs) (cfs)
) (30 in) (36in) (42in)
0.40 1.33 1.59 1.86
0.80 375 4.50 5.24
1.20 6.88 8.26 9.63
1.60 10.59 12.71 14,83
2.00 14.81 17.77 20.73
2.40 19.46 23.36 27.25
2.80 24.53 29.43 34.34
3.20 28.90 35.96 41.95
3.60 32.77 42.27 50.06
4.00 36.22 47.70 58.63
4.40 39.37 52.64 65.63
4.80 42.29 57.14 72.28
5.20 45.03 61.31 78.36
5.60 47.60 65.22 84.01
6.00 50.04 68.92 89.30

SEDCAD Utility Run Printed 09-10-2015



SEDCAD 4.0

Cariaht 1G08.2N14N Pamala | Qrhluah

Culvert C-24 @ 11.88%

Culvert Inputs:
Max. . Entrance
Length (ft)  Slope (%) Manning'sn  Headwater Talt(vat?ter Loss Coef.
(ft) (Ke)
637.00 11.88 0.0120 4.00 0.00 0.50

Culvert Results:

Minimum pipe diameter: 1 - 36 inch pipe(s) required

Detailed Performance Curves
Design Discharge = 46.57 cfs
Maximum Headwater = 4.00 ft

(BOLD indicates design pipe size)

Discharge Discharge Discharge
Hea(dfgater (cfs) (cfs) {cfs)
(30Gin) {36in) (42in)
0.40 1.33 1.59 1.86
0.80 3.75 4.50 5.24
1.20 6.88 8.26 9.63
1.60 10.59 12.71 14.83
2.00 14.81 17.77 20.73
2.40 19.46 23.36 27.25
2.80 24.53 29.43 34.34
3.20 28.90 35.96 41.95
3.60 3277 42.27 50.06
4.00 36.22 47.70 58.63
4.40 39.37 52.64 65.63
4.80 42.29 57.14 72.28
5.20 45.03 61.31 78.36
5.60 47.60 65.22 84.01
6.00 50.04 68.92 89.30

SEDCAD Utility Run Printed 09-10-2015



SEDCAD 4.0

Canurinht 100R_9N1N Pamala | Qrhiiah

Culvert C-25 @ 1.67%

Culvert Inputs:

Max. Tailwater Entrance
Length (ft) Slope (%) Manning'sn  Headwater (ft) Loss Coef.
{ft) (Ke)
30.00 1.67 0.0120 5.00 0.00 0.50

Culvert Results:
Minimum pipe diameter: 1 - 42 inch pipe(s) required
42" PRouDED
Detailed Performance Curves
Design Discharge = 71.53 cfs
Maximum Headwater = 5.00 ft

(BOLD indicates design pipe size)

Discharge Discharge Discharge
Hea?f\gater (cfs) (cfs) (cfs)
(36in) {(42in) ( 45in)
0.50 2.22 2.59 2.78
1.00 6.28 7.33 7.85
1.50 11.54 13.47 14.43
200 17.77 20.73 2221
2.50 24.83 28.97 31.04
3.00 32.64 38.08 40.80
3.50 41.13 47.99 51.41
4.00 47.70 58.63 62.82
4.50 53.79 67.36 74.18
500 | 59.27 75.38 83.34
5.50 64.27 82.63 91.95
6.00 68.91 89.30 99.82
6.50 73.27 95.50 107.12
7.00 77.37 101.32 113.95
7.50 81.27 106.82 120.39
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FIGURE 9.3
Riprap Apron Design, Minimum Tailwater Condition B‘L
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Appendix L

Post Construction Water Quality Analysis



APPENDIX L

POST CONSTRUCTION WATER QUALITY ANALYSIS

As outlined within Section 9.0 of the Narrative the Water Quality Volume associated with the
land cover change for the Southeastern Realignment is 8,338 cubic feet. Since infiltration is
prohibited onsite by Ordinance. The chosen method to address the water quality volume is by
the combination of vegetated swales and detention basin 2. The majority of runoff onsite is
conveyed from the landfill slope via a vegetated swale (bench) to a down drain and then either
piped or conveyed in a riprap swale to the detention basin. It is the combination of the vegetated
bench swale having a maximum grade of 3% and the detention basin which will provide

adequate treatment of the water quality volume.

The vegetated swale is listed as a BMP within the Pennsylvania Stormwater Best Management
Practices Manual as a medium/high Stormwater Quality Function providing water quality
treatment of 50% for TSS, 50% for TP and 20% for NO;. All design parameters for the bench
vegetated swales are met including a longitudinal slope of 1 to 6% maximum, side slopes of 3:1,
and maintaining adequate freeboard. In addition the bench vegetated swale serves as a pre-

treatment facility prior to the detention basin.

The detention basin in series with the bench vegetated swale is listed as a Low Water Quality
BMP providing water quality treatment of 60% for TSS, 40% for TP and 20% for NOs. Design
requitements within the Pennsylvania Best Management Practices Manual for the detention basin
are met including the length to width ratio maximizing the flow path from pipe inlets and
combining with other BMPs (vegetated swales). Maximum dewatering times are exceeded but
this is as a result of the low rate of runoff requirements. In order to meet dewatering time
requirements the release rates would need to be increased which would result in offsite and
downstream impacts. Additionally, a forebay is not proposed given the vegetated and even to a
certain extent the riprap channels provide adequate filtering of the runoff prior to discharging to

the detention basin.

b/1162.3/LDP/PCSMR Appendix L



In summary, the use of a vegetated swale and detention basin in series will serve to meet the
water quality volume for the Southeastern Realignment. Additionally, the site including the
subject detention Basin #2 is monitored under the NPDES Permitting Program to ensure water

quality treatment is achieved.
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