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OBJECTIVE:

Evaluate the leachate force main for anticipated average daily leachate generation conditions and the anticipated
leachate generation from the 25-year leachate generation condition. Check that the pumps are sufficiently sized
to convey anticipated flow from the 25-year leachate generation condition such that, in each sump, head on the

liner system is drawn down to less than 1 foot within 72 hours in accordance with NC Solid Waste Regulations.

METHOD:
The US Environmental Protection Agency’s EPANET version 2.0 software was used to model the leachate

force main for various pumping conditions.

CALCULATIONS:

1. Describe leachate force main configuration

The proposed landfill will consist of thirteen doubly-lined cells to be constructed in five phases. Phase 1 will
consist of cells 1 through 4; Phase 2 will consist of cells 5 and 6; Phase 3 will consist of cells 7 and §; Phase 4
will consist of cells 9 and 10; and Phase 5 will consist of cells 11 through 13. Leachate from Cells 1. 2,5, 7, 9,
and 11 will be routed clockwise along the eastern side of the landfill; and leachate from Cells 3, 4, 6, 8, 10, 12,
and 13 will be routed counterclockwise along the western side of the landfill, ultimately discharging into an
active ash basin to the south of the proposed landfill. The generalized landfill phasing and force main layout are

shown in Figure 1.

Leachate will be removed from the landfill cells via a leachate collection system (LCS) and a leak detection
system (LDS). The LCS will be located on top of the primary geomembrane and will include a low-flow pump
for typical leachate generation conditions and a high-flow pump to be activated during storm events. The LDS

will be located between the primary and secondary geomembranes and will include a low-flow pump.

Flow from the pumps will be conveyed through pump discharge lines to a leachate manifold, The pump
discharge lines will consist of HDPE pipe, 4 inches in diameter for the high flow pump and 2 inches in diameter

for the low flow pump. The leachate manifold will consist of HDPE pipe 6 inches in diameter. Head losses
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from pipe fittings were assumed to be insignificant compared to the major losses through the pipe; therefore

minor losses were not modeled.

2. Describe sequencing of landfilling operations

The sequencing of landfilling operations will influence the amount and peak rates of leachate generated. Each
cell was evaluated for four cases, Cases 1 through 4, representing stages in the landfill life cycle. Case |
consists of the newly constructed cell before waste placement; Case 2 consists of the cell with 10 feet of ash
waste placed; Case 3 consists of a cell with 80 feet of ash waste placed; and Case 4 consists of a fully filled cell
which has been capped with a geosynthetic cover system. The assumed landfilling sequence is presented below

in Table 1. Note that Sequence 2A represents the scenario where both Cells 1 and 2 are open at the same time.

TABLE 1: LANDFILL CONSTRUCTION SEQUENCING
sequence | Phase %Z';Z " | celisincase2 | celisincase3 |  celisin Case 4
(10 feet of waste) | (B0 feet of waste) (closed cell)
{no waste)

1 1 1

2 1 2 1

2A 1 1,2

3 1 3 1, 2

4 i 4 3 1,2

5 2 5 1,2 3,4

6 2 6 5 1,2, 3,4

7 3 7 5 6 1,2 3.4

8 3 8 7 5, 6 1,2, 3,4

9 4 9 56 7.8 1,2, 3 4

10 4 10 9 7.8 12 3 4,56

11 5 11 7.8 8 10 1,2,3,4,56

12 5 12 11 9, 10 1,2,3,4 56,7, 8

13 5 13 9,10, 11, 12 1,2,3,456 7 8

14 5 13 11, 12 1,23, PP 8,9,

15 5 11, 12, 13 1'2'3'4';566' 7,89,

16 1,2.3,4,5,6,7,8,9,
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3. Estimate leachate generation rates
For each sequence, the leachate pumps and forcemains will be modeled for average leachate generation
conditions and the 25-year leachate generation condition over a period of 72 hours. Leachate generation rates

were estimated using HELP software and PondPack software.

HELP software was used to calculate peak and average leachate generation rates for 1.LDS Cases 1 through 4 and
for LCS Cases 2 through 4 over a 25-year period as described in Reference 3. The peak leachate generation rale
was assumed to correspond with the 25-year leachate generation condition. Runoff was assumed to infiltrate

through the waste mass at a constant rate, therefore the leachate generation was assumed to be constant for each

time increment in the analysis.

Because the LCS open cell condition (case 1) is expected to behave more like a small watershed, PondPack
storm water modeling software (Reference 1) was used to calculate a runoff distribution for the 25-year storm
event (5.82 inches of rainfall over 24 hours). The runoff distribution for each cell is described in Reference 1 as
a table of hydrograph ordinates with respect to time. A curve number of 98 was used for the open cells in
sequences modeled except for sequence 2A, which represents 2 cells open at the same time, where a curve
number of 82 was used to account for the likely presence of vegetated cover. Leachate generation rates for the

25-year leachate generation condition for case 1 are summarized in Table 2 below.

TABLE 2: LEACHATE GENERATION RATES FOR THE 25-YEAR CONDITION
25-Year Leachate 25-Year Leachate
Case Description Generation in the LCS Generation in the LDS
System System
(apad) (gpad)
runoff distribution
1 Cpen Landfill (no wasig) (see Reference 1) 291.4
2 10 feet of waste 1.103.3 279.4
3 80 feet of waste 828.0 2371
4 Closed Cell 0.0 0.1
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HELP leachate modeling software was used to calculate average daily leachate generation in the LCS and LDS
systems over a 25-year period as described in Reference 3. Runoff was assumed to infilirate through the waste
mass at a constant rate; therefore, the leachate generation was assumed to be constant for each time increment in
the analysis. The average daily leachate generation rates were used during the EPANET analyses for the

average daily condition and are summarized in Table 3 below.

TABLE 3: LEACHATE GENERATION RATES FOR THE AVERAGE DAILY CONDITION
Average Daily Flow in | Average Daily Flow in the
Case Description the LCS System LDS System

(gpad) (gpad)

1 Open Landfill {no waste) 1,177.6 44 .42

2 10 feet of waste 2776 124.41

3 80 feet of waste 110.9 68.11

4 Closed Cell 0.0 0.01

The estimated leachate generation rates for each cell for the 25-year leachate generation condition and average

daily conditions are summarized in Tables 4 and 5 below.
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TABLE 4: CELL AREAS AND L EACHATE GENERATION RATES - LCS SYSTEM
25 Year Leachate Generation Condition
1.CS LDS
cell A2 | case 1 Case 2 Case 3 Case4 [Case1 no| Case2 Case 3 Case 4
(8oreS)| o waste |10 ft of waste| 80 ft of waste | closed cell|]  waste | 10 t of waste | 80  of waste| closed cell
{apm) {gpmj} (gpm) {gpm)} (gpm} {gpm) {apm) (gpm)
1 | 990 | PondPack 7.6 57 0.0 20 1.9 16 0.0
2 9.65 PondPack 7.4 55 0.0 20 1.9 16 0.0
3 7.21 PondPack 5.5 4.1 0.0 1.5 1.4 1.2 0.0
4 8.13 PondPack 7.0 52 0.0 1.8 1.8 1.5 0.0
5 8.7 PondPack 6.7 50 0.0 1.8 1.7 1.4 0.0
6 904 FPondPack 6.9 572 0.0 1.8 1.8 1.5 0.0
7 8.19 PondPack 6.3 4.7 0.0 1.7 1.6 1.3 0.0
8 8.45 PondPack 6.5 4.9 0.0 1.7 1.6 1.4 0.0
9 7.35 PondPack 5.6 4.2 0.0 1.5 14 1.2 0.0
0] 7.23 FondPaci 5.5 42 0.0 1.5 1.4 1.2 0.0
11§ 6.68 PondPack 5.1 3.8 0.0 1.4 1.3 1.1 0.0
12| 6.66 PondPack 5.1 3.8 0.0 1.3 1.3 1.1 0.0
3] 817 PondPack 4.0 3.0 0.0 1.0 1.0 0.9 0.0
TABLE 5: CELL AREAS AND LEACHATE GENERATION RATES - LCS SYSTEM
Average Daily Flow
I.CS LDS
Cell Area Case 1 Case 2 Case 3 Case 4 Case 1 Case 2 Case 3 Case 4
(acres) no waste |10 ft of waste| 80 ft of waste | closed cell] no waste| 10 ft of waste | 80 ft of waste| closed celi
(gpm) (gpm) (gpm) (gpm) {(gpm) (gpm) (gpm) (gpm)
1 Q.90 8.1 1.9 0.8 0.0 03 0.9 0.5 0.0
2 9.65 7.9 1.9 0.7 0.0 0.3 0.8 0.5 0.0
3 7.21 59 1.4 06 0.0 0.2 06 0.3 0.0
4 913 7.5 1.8 07 0.0 0.3 0.8 0.4 0.0
5 8.7 7.1 1.7 0.7 0.0 0.3 0.8 0.4 00
6 9.04 7.4 1.7 07 0.0 0.3 0.8 0.4 0.0
7 8.19 6.7 1.6 06 0.0 0.3 0.7 0.4 0.0
8 8.45 6.9 1.6 0.7 0.0 0.3 0.7 0.4 0.0
9 7.35 6.0 1.4 06 0.0 0.2 0.6 0.3 0.0
101 7.23 5.9 1.4 08 0.0 0.2 0.6 0.3 0.0
11 B.68 5.5 1.3 05 0.0 0.2 06 0.3 0.0
12| 6.66 5.4 1.3 05 0.0 0.2 0.6 0.3 0.0
134y 517 4.2 1.0 04 0.0 0.2 0.4 0.2 0.0




Jogno.  _1356-08-122
sHeeTno. 7/ 10

sosname Duke Energy - Marshall Steam Station Industrial Landfill No. 1 compuren sy _ VWMH
SUBJECT Leachate Force Main CHECKED BY £ g

4, Estimate cell and sump stage-storage relationships

Using the details and cell contours as shown in the construction drawings, the average area method was used to
generate a stage-storage relationship for the typical LCS and 1.DS sump and for each cell. The cumulative
storage volume was calculated using equation 1:

N Area, + Area

total storage volume = volume 2= (Elevation, — Elevation,, ) (Equation 1)

-1

An average porosity of 0.3 was assumed for fill in the sump, cover soil, and ash waste fill. Case 1 assumes
newly constructed, open cell conditions; thus the total cell storage volume was used during Case 1 analyses.
Cases 2 through 4 assume cell conditions during landfill operations, thus the total cell storage volume was
multiplied by 0.3 for analyses of Cases 2 through 4. The stage storage relationships for each cell by Case are

shown in Attachment 1.

5. Define pumps and pump controls

Each cell will include an LCS sump and an LDS sump. A low-flow pump will be installed in the LDS sump,
and a low-flow and a high-flow pump will be installed in the LCS sump. The low-flow pumps will consist of a
GunnCo Sidesloper pump Model P2K-40-2 with a pump curve as shown in Reference 2. The low-flow pumps
will be controlled by a liquid level transducer that will turn the pump on when the head in the sump reaches 2.0

feet and off when the head reaches 1.0 foot.

The high-flow pumps will consist of a GunnCo Sidesloper pump Model 385-875-1 with a pump curve as shown
in Reference 2. The high-flow pumps will be controlled by a liquid level transducer that will turn the pump on

when the head in the sump reaches 3.8 feet and off when the head in the sump reaches 2.3 feet.

6. Model the 25-year, 24-hour storm event
The EPANET 2 program was used to model the proposed leachate force main configuration for each Sequence

over a 72-hour period, assuming 25-year leachate generation condition begins at hour 0. A force main layout
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schematic and EPANET 2 inputs used during analysis are presented in Attachment 2. During the simulation,

node pressures, pipe flow velocities, and head within the sumps were recorded for comparison with NC Solid

Waste Regulations.

Graphs of head within the sumps from the 25-year leachate generation condition are shown in Attachment 3.
The head within each LDS sump increases at a linear rate until two feet of head is reached, at which point the
low-flow pump is activated and the head is lowered to one foot. The head within each LCS sump has an
irregular shape due to non-linear cell volumes, non-linear leachate supply curves, and pumping conditions.

Drawdown from the 25-year leachate generation condition is presented in Table 6 below.

TABLE 6: DRAWDOWN SUMMARY FOR THE 25 YEAR LEACHATE GENERATION CONDITION
Maximum
Critical Sump Bemn Water Freeboard Drawdown Time fo
Cell Elevation | Elevation Surface One Foot of Head
Sequence | o) (feet)y | Elevation | (U (hours)
(feet)
1 T{2A) B48.5 857 855.7(855.3)*| 1.3(1.7) 51{67)"
2 2(2A) 847.5 858 856.2(855.7)*1 1.8(2.3)* 50(63)"
3 3 853.5 852 859.4 2.60 40
4 4 849.5 858 866.3 1.70 51
5 5 837.5 848 846.2 1.80 47
5] 5] 8375 846 8455 0.50 50
7 7 8355 848 B43.5 4.50 45
8 8 833.5 842 841.7 0.30 46
9 g 831.56 842 839.4 2.60 41
10 10 831.5 840 839.1 0.80 41
11 11 B29.5 840 837.4 2.60 37
12 12 829.5 838 §37.2 0.80 38
13 13 B15.5 832 821.1 10.90 a3

*For Cells 1 and 2, Sequence 2A yielded the longest estimated drawdown times.

FFlow velocities in the 6-inch diameter force mains range from approximately 0.7 to 8 ft/s. Pressures range from
approximately 20 to -50 psi at node locations. Pressure break valves should be located to eliminate negative
pressure head in the system and prevent siphoning of the sumps. Sequence 2A accounts for the effect of a

pressure break valve during pumping in that the force main outlet height for the model in Sequence 2A is
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increased to that of the Cell 2 riser pipe, thereby eliminating negative pressures. This has the effect of
increasing drawdown times. Additionally, high flow pumps in both Cells 1 and 2 run simultaneously in
Sequence 2A, which results in a decreased flow per high flow pump when compared to modeled sequences in

which only 1 high flow pump runs at a time.

7. Model daily flow conditions
The EPANET 2 program was used to model the proposed leachate force main configuration for each Sequence

assuming average leachate generation rates. During the simulation, the high-flow pumps were not activated.

CONCLUSIONS:

For the 25-year leachate generation condition, the proposed pumps will reduce the head on the liner to 1 foot
within the 72 hours allotted by North Carolina Solid Waste Regulations without overtopping the cell. Also, the
proposed pumps are appropriate for calculated daily leachate flow rates because the high-flow pumps are not

activated for this condition.

It was previously noted that the negative pressures develop in the sequences, and that pressure break valves
should be located to eliminate negative pressures. A vacuum break valve has been added to the force main on
the eastern perimeter of the landfill. It was also noted that the sequences assume only 1 cell operating in the
open case at a time. Sequence 2A was added to the force main analyses to both model the effect of a pressure
break valve, and to include the case of Cells 1 and 2 being open at the same time. Table 6 demonstrates that the

drawdown time for both Cells 1 and 2 in Sequence 2A is less than 72 hours and that the cells do not overtop.



Jomwo. 1356-08-122
sieerno. 10710
DATE _1/28/2011
tosname  Duke Energy - Marshall Steam Station Industrial Landfil]l No. 1 computen By _ VVMH

susect  L.eachate Force Main CHECKED BY C(Z
REFERENCES:
1. PondPack: Urban Hydrology & Detention Pond Modeling Software, vs 10.00.027.00, by Haestad
Methods.

2. “Sidesloper Pump Engineering Catalog”. GunnCo, 2004,

3. Calculation. “Leachate Generation and Impingement Rates”. S&ME, 2009.
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Type.... Unit Hyd. (HYG cutput) Page 1,01
Hame.... CEbLL 1 Tag: Event: 25 vr
File.... S:\1356\FPack\Marshall\ForceMain\ForceMain.ppw
Storm... Typell 24hr Tag: 25
5CS5 UNIT HYDROGRAPH METHOD
STOPM EVENT: 25 year storm
Duration = 24.0000 hrs Rain Depth = 5.8200 in
Rain Dir = 5:\1356\PPack\Marshall\ForceMain\
Fain File -ID = - Typell Z4hr
Unit Hyd Type = Default Curvilinear
HYG Dir = 5:3\1356\PPack\Marshall\ForceMain\
HYG File - Ib = - CELL 1 25
Tc = .1000 hrs
Drainage Area = 9.9%00 acres PRunoff CH= 98
Calc.increment= .01333 hrs Out.Incr.= .2500 hrs
HYG Volume = 4.6606 ac-ft
HYDROGRAPH ORDIMATES (cis)
Time | Output Time increment = 2500 hrs
hrs | Time on left represents time for first value in each row
AAAAAAAAA !_u_....,__.________._.___._.__.__________________.______.______________,,,,__,__,,,,,__,_,___,
5000 | .00 .0¢ .08 16 23
1.7500 | .29 .34 .35 .43 .47
3.0000 ¢ .51 .54 .57 .60 .63
4.2500 | .67 L1l .74 78 .82
5.5000 ¢ .85 .88 .92 96 L85
6.7500 1.03 1.06 1.10 1.13 1.1¢6
8.0000 1.20 1.30 1.45 1.58 1.74
9.2500 | 1.79 1.79 1.95 2.1% F.48
10.5000 2.85 3.34 3.93 R4 (.48
1.7500 1 30,77 60,47 9,65 0,06 4. 5q
13.0000 | 3.77 3.26 2.85 2.53 2.24
14.2500 | 2.08 1.98 1.88 1.77 1.67
15.5000 | 1.57 1.47 1,36 1.31 1.2
16.7500 | 1.24 1.20 1.16 1.13 i.09
18.0000 | 1.05 1.02 98 .85 41
19.2500 | .87 .84 g0 .76 .15
2005000 .74 .74 73 .72 Al
21.7500 | L1 .10 68 . BB .68
23.0000 | .87 .60 66 .65 . h4
24,2500 | .00 .60
S/H: Bentley Systems, Inc.
Bentley PondPack {(10.00.027.00) B:52 BM T/24/2009



Type.... Unit Hyd. (HYG output) Page 1.02
Hame., ... CELL 10 Tag: 25 Fvent: 25 yr
File.... S:\135&6\PPack\Marshall\ForceMain\ForceMain.ppw

Storm... Typell 24hr Tag: 25

5C8 UNIT HYDROGRAPH METHOD

5TORM EVENT: 2% year storm

Duration 24,0000 hrs Fain Depth = 5.8200 in
Rain Dir S:\V1350\PPack\Marshall\ForceMain\

Fain File -1D - Typell Z4hr

Unit Hyd Type Default Curvilinear

#

]

H

HYG Dir = 3:\1356\PPack\Marshall\ForceMain\
HYG File - ID = - CELL 10 25
T = _1000 hrs
Drazinage Area = 7.230 acres Runoff CH= 98
Calc.Increment= _.01333 hrs Qut.Incr.= .2500 hrs
HYG Volume = 3.407 ac-ft
EYDROGRAFH ORDINATES {cfs)
Time | gutput Time increment = .2500 hrs
hrs } Time on left represents time for first value in each row.
_________ '..._________________.._.....,.,..,,,,.,,W.,.VﬁkAAAAM...‘MA..M____________.._.-____._~.___
5000 ) 00 06 12 17
1.7500 1 25 28 31 34
3.0000 | 38 4z .44 16
4.2500 | 52 54 .57 &0
5.5000 | .65 .68 .70 .13
€.7500 | 78 L8O .83 B85
B.0000 | L85 1.06 1.16 1,27
.2500 i.31 1.43 1.60 1.82
10.5000 ¢ 2.44 1.87 3.5 1.73
11.7500 44 . 1h i.04 4.43 3.31
13.0000 | 2.34 2.08 1.85% 1.63
14,2500 ¢ 1.44 1.37 1,29 1.22
15.5000 ¢ 1.07 1.G0 =1e] 83
16.7500 .88 .85 .B2 80
18.0000 | . .74 L2 .69 6
19,2500 | .64 .61 .59 .56 55
20,5000 | .54 .54 .53 .53 .52
21.7500 | .52 51 50 50 45
23.0000 | .49 .48 .48 ) .47
242500 | .00 .00
S/N: Bentley Systems, Inc.

Bentley PondPack {10.00.027.00) 8:52 AM /2472008



Type.... Unit Hyd. (HYG output) Page 1.03
Mame.... CELL 11 Tag: 25 Event: 25 yr
File.... S5:\1356\PPack\Marshall\ForceMain\ForceMain.ppw
Storm... Typell 24hr Tag: 25
SCS UNIT HYDROGRAPH METHOD
STORM EVENT: 25 year storm
Puration = 24.0000 hrs Ezin Depth = 5.B20C in
Rain Dir = 5:\1356\PPack\Marshall\ForceMain\
Rain File -ID = ~ Typell 24hr
Unit Hyd Type = Default Curvilinear
HYG Dir = S:\1356\PPack\Marshall\ForceMain\
HYG File - ID = - CELL 11 25
T = 1000 hrs
Drzinage Ares = 6.68B0 scres Runoff CH= 98
Calc.Increment= ,01333 hrs Cut.incr.= .2500 hrs
HYG Volume = 3.148 sc-ft
HYDROGRAPH ORDIMATES (cis)
Time | Qutput Time increment = 2500 hrs
hrs | Time on left represents time for first value in each row.
AAAAAAAAA |muuémummmm..-m-uu-------—------—----—-.-.-u-“-mnm—-m&m-m&m&muu*uAAAAA‘;
5000 | .00 .00 06 L11 .15
1.7500 | .10 .23 26 .29 .32
3.0000 | .34 .36 39 .41 .43
42500 | .45 .48 .50 .53 .55
5.5000 | .58 .60 .62 LG5 LB7
6.7500 | .69 2 74 .76 .78
8.0000 | .B1 .84 .98 1.07 1.17
9.2500 | 1.21 1.21 1.32 1.48 1.468
10,5000 | 1.92 2.25 Y 3.40 4.37
117500 RSN B 40 .80 6.51 4.09 J.Ue
13.0000 | 2.54 2.20 1062 1.71 1.51
142500 | 1.40 1.33 1,27 1.19% 1.13
15.5000 | 1.08 e .92 BB B
16.7500 | .B4 .81 .74 76 .74
18.0000 | ! .69 L0k .04 .61
15.2500 | .58 .57 .54 .52 .51
20.5000 | .50 .50 .49 449 48
21.7500 | .48 .47 .47 16 .46
23.0000 | .45 .45 .44 .44 .43
24,2500 | .00 .00
S/ Bentley Systems, Inc.
Bentley PondPack (10.00.027.00) §:52 &AM 7/24/20082



Type.... Unit Hyd. (HYG ocutput) Page 1.04
MName.... CELL 12 Tag: 25 Event: 25 yr
File.... 5:\1356\FPack\Marshall\ForceMain\ForceMain.ppw
Storm Typell 24hr Tag: 25
SCS UNIT HYDROGRAPH METHOD
STORM EVENT: 25 year storm
Duration = 24,0000 hrs Rain Depth = 5.8200 in
Rain Dir = 5:\1356\PPack\Marshali\ForceMain\
Rain File -ID = - Typell 24hr
Unit Hyd Type = Default Curvilinear
HYG Dir = 5:\1356\PPack\Marshall\ForceMain\
HYG File -~ IR = - CELL 12 25
TC = 1000 hrs
Drainage Area = 6.660 acres Runcff Cl= 98
Calc.Increment= .01333 hrs Qut.incr.= .2500 hrs
HYG Volume = 3.13% ac-it
HYDROGRAPH ORDIMATES {cis)
Time | Cutput Time increment = .2500 hrs
hrs | Time on left represents time for first value in each row
mmmmmmmmm !ﬁﬁ*fifi7774AAAAMMMMMM—~_‘_.‘...‘.A.“..‘...‘_.“..‘..‘________~_ummﬂm_______‘__m_
5000 | 00 .00 .06 11 .15
1.7500 | .19 .23 26 .29 .32
3.0000 | .34 .36 a .41 .42
4.2500 | .45 .47 50 .52 .55
5.5000 | .57 .60 .62 .65 .67
6.7500 | .G .72 .74 .76 !
8.0000 | .80 .B8 .97 1.07 1.17
9.2500 | 1.20 1.21 1.31 1,47 1.68
10.5C00 1 1,91 2.25 2.64 3.38 405
11,600 | 200 40. 68 6.49 4.0n 3.08
13.0000 | Z.54 2.20 1.92 1.70 1.50
14.2500 | 1.40 1.33 1.26 .19 1.12
15.5000 | 1.06 .99 .82 .88 HG
16.7500 | .83 .81 78 .76 .74
i8.0000 | 71 .69 .Ge .64 .61
19,2500 | .59 .56 .54 .51 .50
20.5000 | .50 .49 4g .44 .48
21.7500 | .48 .47 A6 .46 .46
23.0000 | .45 .45 .44 .44 .43
24,2500 | L0 .00

S/H:

Bentley PondPachk

{10.00.027.00)

8:52 AM

Bentley Systems, Inc.

7/24/:2008



Type.... Unit Hyd.

Mame. ... CELL 13

(HYG output)
Tag

s

5

Fite.... S:\1358\PPack\Marshali\ForceMain\ForceMain.ppw

Storm. .. Typell

24hr Tag:

25

Page 1.05

Event: 25 yr

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 25 year storm

Dur
Rai
Rai
Uni

ation
n Dir
n File -1IDb =

24_.0000 hrs
S:\1356\PPacki\Marshall\ForceMain\
- Typell

Rzin Depth

24hr

t Hyd Type = Default Curvilinear
HYG Dir = 5:\1356\PPack\Marshall\ForceMain\

5.8200 in

HYG File - ID = - CELL 13 25
Te = .1000 hrs
Drainage Area = 5.170 acres FRuncif CH= B
Calec.Increment= {01333 hrs Cut.Tncr.= .2500 hrs
HYG Volume = 2,437 ac-ft
HYDROGRAFH ORDIMNATES (cls)
Time | Output Time increment = 2500 hrs
hrs | Time on lelt represents time for first value in each row
mmmmmmmmm |...._..___..Au_.._‘......._umuuuuum#AAuAA#AAAL**kgAﬁ.,v.vvw..w..,“._..w_,_,..,......___-
5000 | .0e .00 .04 .08 .12
1.7500 | 15 .18 20 .23 W25
3.0000 | .26 .28 Lao .3z .33
4.2500 | .35 .37 .38 q1 .43
5.5000 | .45 LAE 48 .50 .52
6.7500 | .5 .56 57 -58 .6l
8.0000 | .82 et .76 .83 .91
9.2500 | .93 .94 1.02 1.14 1.30
10,5000 4 .46 1.75 2,08 2.0 3.38
11.7500 | 16.07 31.58 .04 3. 237
13.0000 | 1.97 1.70 1.48 1.32 1.17
14,2500 | 1.08 1.03 LGB .82 LB
1%.5000 | g2 ) L7l .68 .67
16.7500 | .65 .63 .61 .58 .57
18.0000 | .55 .53 .51 .49 .48
18,2500 | .46 .44 .42 .40 .34
20,5000 | .38 .38 .38 .38 .37
231.7500 | .37 .36 .36 .36 .35
23.0000 | .35 .35 .34 .34 .33
24,2500 | .00 .00
S/N: Bentley Systems, Inc.
Bentley PondPachk {10.00.027.00) B:52 AN 7/24/2009



Type.... Unit Hyd. (HYG output) Page 1.06
Name.... CELL 2 Tag: 25 Event: 25 yr
File.... S:\135¢\PPack\Marshall\ForceMain\ForceMain.ppw
Storm... TypelIl Z24hr Tag: 25
SCS UNIT HYDROGRAPH METHOD
STORM EVENT: 25 year storm
Duration = 24.0000 hrs Rain Depth = 5.8700 in
Rain Dir = S:\1356\PPack\Marshall\ForceMain\
Rain File -ID = - Typeil 24hr
Unit Hyd Type = befault Curvilinear
HYG Dir = 5:\1356\PPack\Marshall\ForceMain\
HYG File - ID = =~ CELL 2 25
Tc = 1000 nrs
Orainage Area = 2.650 acres Runoff CH= 9§
Calc.Increment= .01333 hrs Out.Incr.= .2500 hrs
HYG Volume = 4.548 zc-ft
HYDROGRAPH ORDIMNATES (cfs)
Time | Output Time increment = .2500 hrs
hrs f Time on left represents time for first wvalue in each row.
_________ ;_..“_._Aff*,,w,....___.______..___...Lm“.“gAﬁ,.ﬂ...m.._________.._____...A*AVW......,,..___
5400 | 00 .00 08 16 22
1.7500 | 28 33 38 .42 46
3.0000 | 44 53 56 .59 .61
4.2500 | 65 69 72 16 g0
5.5000 | .B2 .87 .80 .94 a7
6.7500 | 1.00 1.04 1.07 1.10 1.13
8.0000 | 1.17 1.27 1.41 1.55 1.70
$.2500 | 1.74 1.75 1.20 2.13 2,43
1G.5000 2.77 3.26 3.83 4.81 .32
11.7500 ¢ Fu.o0g 50,594 9.40 5.81 qoa?
i3.0000 | 3.67 3.18 2.78 2.47 2.18
14,2500 | 2.02 1,93 1.83 1.73 1.63
15,5000 | 1.53 1.43 1.33 1.28 1.24
16.7500 | 1.21 1.17 1.13 1.10 1.07
18.0000 | 1.03 .58 .96 = .Bo
19.2500 | .85 .82 .78 .75 L3
20.5000 | .12 .72 71 .70 Y
21.7500 | N .68 .67 .67 .G
23.0000 | .65 .65 .64 .63 .62
24.2500 | .00 .00

S/H:
Bentley PondPack (10.00.027.00) B:52 AM

Bentley Systems, Inc.

7/24/2009



Type.... Unit Hyd. (HYG output} Fages 1.07
Name.... CELL 3 Tag: 25 Event: 325 vyr
File.... 8:\1356\PPack\Marshalli\ForceMain\ForceMain.ppw

Sterm. .. Typell 2dhr Tag: 25

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 25 year storm

Duration = 24.0000 hrs Rain Depth = 5.8200 in
Rain Dir = S:\1356\FPack\Marshall\ForceMain\

Rain File -ID = - Typell 24hr

Unit Hyd Type = Default Curvilinear

HEYG Dir = 5:\I356\PPack\Marshall\ForceMain\

HYG File - ID = =~ CELL 3 2%

Tc = _1000 hrs

Drainage Area = 7.210 acres PRunoff CH= 08
Calc.Increment= .(01333 hrs Qut.Incr.= .2500 hrs
HYG Volume = 3.388 ac-it

HYDROGRAPH ORDIMNATES (cfs)

Time | Output Time increment = .2500 hrs
hrs | Time on left represents time for first value in each row.
_________ 1.__..—______.______.-»mmuALA447Vﬁwww...w.._____.._--.—_._-_....____..—-“.UMA#ﬁ
5600 i 00 18 .06 12 17
1.7500 | .21 25 .28 .31 34
3.0000 | .37 .39 .42 .44 .46
4.2500 | .49 .51 .54 .57 .58
5.5000 | .62 .65 .67 .70 .72
6.7500 | .15 N .80 .BZ .85
8.0000 | .87 .85 .06 1.16 1.27
9.2500 | 1.30 1.31 1.42 1.5%9 1.81
105000 2.07 2.3 2.8¢E 3.67 4.77
11750t | 22 4404 P2 4,42 3.30
13.0000 | 2.75 Z.38B 2.08 1.84 1.83
14.2500 | 1.51 1.44 1.37 1.2¢ 1.2z
15.5000 ) 1.14 1.07 .89 .85 .83
16.7500 | .80 .B7 .BS .82 .BO
18.0000 .77 e .12 .69 .66
19.2500 ¢ .64 .61 .58 .56 .55
20.5000 ¢ .54 .54 .53 .52 .52
21.7500 ¢ .51 .ol .50 .50 .49
23.0000 ¢ .48 .48 L48 .47 .47
24,2500 | .00 ey
5/1: Bentley Systems, Inc.

Hentley PondPack (10.00.027.00) 8:52 AM 7/24/2008



Type. Unit Myd. (HYG output) Page 1.08
lazme CELL 4 Tag: 25 Event: 25 vr
File.... 8:\1356\PPack\Marshall\ForceMain\ForceMain.ppw
Sterm. .. Typell Z4hr Tag: 25
SC5 UNIT HYDROGRAPH METHOD
STORM EVENT: 25 year storm
Puration = 24.0000 hrs Rain Depth = 5.B8200 in
Rain Dir = 5:\1356\PPack\Marshall\ForceMain\
Rain File -ID = - Typell 24hr
Unit Hyd Type = Default Curvilinear
HYG Dir = 5:\1356\PPack\Marshall\ForceMain\
HYG File - ID = - CELL 4 25
Tc = .1000 hrs
Drainage Area = 9.130 acres FRunoff CH= 48
Calc.Increment= ,01333 hrs Out.Incr.= .2500 hrs
HYG Volume = 4.303 ac~ft
HYDROGRAPH ORDINATES (cfs)
Time | Output Time increment = .2500 hrs
hrs i Time on left represents time for first value in each row
_________ IAAAAVVVW..,.,...__._..______—____...mmMAHVw.WW,.._.__._____._.__..._MJ.AA7V~*.......__.‘
5000 | .00 .00 .08 15 .21
1.7500 | .26 L3t .36 .40 .43
3.0000 | .47 .50 .53 .56 .58
4.2500 | .61 .65 . 6B .12 .75
5.5000 | L7e .82 .85 .B8 .Gz
£.7500 | .95 .98 1.01 1.04 1.07
8.0000 | 1.10 1.20 1.34 1.47 1.60
9.2500 | i.65 1.66 1.80 2.0z Q.30
i0.5000 | ?o6D 3.08 3.62 4.65 .87
P1UT7R00 28.38 55.77 8.40 L.50 418
13.0000 | 3.48 3.01 2.63 2.33 2,06
14.2500 4 1.92 1.82 1.73 1.63 P54
15.5000 | 1.45 1.386 1.26 1.21 1.17
16.7500 | 1.14 1.11 1.07 1.04 1.01
18.0000 | .97 .84 .91 .87 .84
19,2500 | .61 L7 .74 .71 .68
20.5000 | .69 .68 .67 .66 .BE
21.7500 | .65 .64 .64 .63 .62
23.0000 | .62 .61 .60 .60 59
24.3500 | .00 .00
S/N: Bentley Systems, Inc.

Bentley PondPack {(10.00.027.00) B:52 AM

7/24/2008



Type.... Unit Hyd. (HYG output) Page 1.09
Mame.... CELL % Tag: 25 Event: 25 yr
File. ... S:\1356\PPack\Marshal1\ForceMain\ForceMain.ppw
Storm... Typeli Z24hr Tag: 25
SCS5 UNIT HYDROGRAPH METHOD
STORM EVEWT: 25 year storm
Luration = 24 . 0000 hrs Fain Depth = 5,8200 in
Rain Dir = 5:\1356\PPack\Marshall\ForceMain\
Rain File -ID = =~ Typell Z24hr
Unit Hyd Type = Default Curvilinear
HYG Dir = 5:\1358\PPack\Marshall\ForceMainy
HYG File - 1B = - CELL 5 25
Tc = 1000 hrs
Drainage Area = B.710 acres Runoff M= 98
Calc.Increment= .01333 hrs Out ., Incr.= .2500 hrs
HYG Volume = 4,105 ac~-It
HYDROGRAPH ORDIBATES [ofs)
Time } Gutput Time increment = _2500 hrs
hrs i Time on left represents time for first value in each row.
AAAAAAAAA |_________~-ukfﬁ,,“...______---_.‘..;AAﬁw,.,...__.___._.._,.A..AMA*V_.._._______..__
5000 | .00 0o .07 ia 20
1.7500 | .25 30 .34 38 41
3.0000 | .45 48 51 53 .55
4.2500 | .58 62 .65 68 e
5.5000 | 75 78 _B1 84 .87
6.7500 | .90 54 96 89 .02
28.0000 ¢ 1.08 1.15 1.27 1.40 1.53
9.2500 | 1,57 1.58 1,770 1.a2 2.19
10.5000 | 2.0 2094 3,46 4,44 570
11,7500 | 2007 53.20 Ho40 553 3.989
13.0000 | 3.32 2.87 2.5l 2.23 1.87
14 2500 | 1.83 i.74 1.85% 1.54 1.47
15.5000 | 1.38 1.29 1.20 115 1.12
16.7500 | 1.0¢% 1.06 1.02 .89 g6
18.0000 | .93 L G0 .87 B3 .80
19.2500 ¢ 77 .74 J71 67 .60
20.5000 ¢ .65 .65 .64 63 &3
21.7500 ¢ .62 .61 .61 .60 &0
23.0000 | .59 .58 .58 .57 56
24,2500 | .00 Q0
S/ Bentley Systems, Inc,

Bentley PondPack (10.00.027.00} 8:52 AM

T/24/2006



Type.... Unit Hyd. (HYG ocutput}

FPage 1.

.

Hame.... CELL & Tag: 25 Event: 2% yr
File.... S:\1356\PPack\Marshall\ForceMain\ForceMain.ppw
Storm... Typell Z4hr Tag: 25
SCS UNIT HYDROGRAPH METHOD
STORM EVENT: 25 year storm
Duraticn = 24.0000 hrs Rain Depth = 5,B200 in
Rain bir = 5:\1356\PPack\Marshall\ForceMain\
Bain File -~ID = - Typell 24hr
Unit Hyd Type = Default Curvilinear
HYG Dir = 5:\135e\PPack\Marshali\ForceMain\
HYG File - ID = - CELL & 25
Tc = 1000 hrs
Drainage Area = 9,040 acres BRuncff CH= 28
Calc.Increment= .01333 hrs Out.Incr.= .2500 hrs
HYG Volums = 4,261 ac-ft
HYDROGRAPH ORDIMATES {cfs)
Time | Output Time increment = .2Z500 hrs
hrs | Time on leit represents time for first value in each row.
wwwwwwwww ‘______—___-_-_—-mmumquﬁwwm______A_______uAMAAffffwww____-____
5000 00 .00 08 L15 21
1.7500 | 26 31 35 .39 43
3.0000 | 16 49 52 .55 58
4.2500 | 61 .64 68 .71 .75
5.5000 | 78 .81 B4 .88 .81
£.7500 | .94 .87 1.00 1.03 1.06
8.0000 | 1.09 1.1¢ .32 1.45 1.56
9.2500 | 1.63 1.64 1.78 2.00 2.28
050060 2.60 3.05 3.57 g, c0 5.0
11.7500 28.10 85,22 H.HL 5.54 4,14
12.0000 | 3.44 2.598 2,60 231 2.04
14.2500 | 1.80 1.80 1.71 1,62 1.53
15.5000 ¢ 1.43 1.34 1.25 1.20 1.186
1€.7500 ¢ 1.13 1.10 1.06 1.03 1.00
18.0000 | .ge .93 .80 .87 83
18,2500 .80 .77 .13 .70 .68
20.5000 | . 6B .67 .66 .66 .65
21.7500 | .65 .64 .63 63 .62
23.0000 | .61 .60 .60 54 .58
24.2500 | .00 .00
570 Bentley Systems, Inc.

Bentley PondPack {10.00.027.00} 8:52 AM

7/24/2009



Type.... Unit Hyd. (HYG output}

Page 1.11

Mame. ... CELL 7 Tag: 25 Event: 25 yr
File.... 8:\13536\PPack\Marshall\ForceMain\ForceMain.ppuw
Storm. .. Typell 24hr Tag: 25

SCS UWIT HYDROGRAPH METHODR

STORM EVENT: 25 year storm

Duration 24.0000 hrs Rzin Depth = 5.8200 in
Rain Dir = 5:\1356%\PPack\Marshall\ForceMain\
Rain File -ID = ~ Typell 24hr
Unit Hyd Type = Default Curvilinear
HYG Dir = S5:\1356\PPack\Marshail\ForceMain\
HYG File - IO = - CELL 7 25
Tc = .1000 hrs
Drainaqge Area = B.190 acres Runoff CH= &8
Calc.Increment= .01333 hrs Qut.Incr.= _2500 hrs
HYG Volume = 3.B60 ac-ft
HYDROGREAPH ORDIMNATES (cfs
Time | Output Time lncrement = 2500 hrs
hrs i Time on left represents time for first wvalue in each row.
_________ |-__.___.._..-________.._.--__._‘__mu_mmuAAuff*.,..,..,-_______._____.__.._.__
50060 | .00 .00 .07 13 19
1.7500 .24 28 .32 36 .39
3.0000 | .42 .45 .48 50 .h2
4.2500 | .55 .58 .61 65 .68
5000 | .71 .74 .76 79 .8z
£.7500 | .85 .88 .91 .93 .86
E.D000 | L9e 1.08 1.20 1.32 1.44
2.2500 | 1.48 1.48 .62 i.81 2.06
10,5000 1 o.3n TG 2,25 4. 17 5.3
T1.TR00 IhH o4 50.03 F.hGn 5.02 3.75
13.0000 | 3.12 2.70 ?.3¢6 2.09 1.85
14.2500 ) 1.72 .63 1.55 i.46 1.38
15.5000 | 1,30 1.22 1.13 1.08 1.05
16.7500 1.0Z .98 .96 .83 ac
18.0000 ¢ .87 .84 .81 .78 .75
18,2500 | 12 .89 .66 ! .62
20.5000 | LBl .61 .60 .60 .58
21,7500 a8 .58 .57 .57 .56
23.0000 | .55 .55 .54 .54 .53
24,2500 | .00 .00

S/H:
Bentley PondPack ({10.00.027.00)

:52 AM

Bentley Systems, Inc.
7/24/2009



Type Unit Hyd. (HYG output) Page 1,12
ltame CELL 8 Tag: 25 Event: 2% yr
File. S:\1356\PPack\Marshall\ForceMain\ForceMain.ppw
Storm. Typell Z4hr Tag: 25
SCS UNIT HYDROGRAPH METHOD
STORM EVENT: 25 year storm
Duration = 24.0000 hrs Rain Depth = 5.8200 in
Rain Dir = 5:\1356\PPack\Marshall\ForceMain\
Rain File ~ID = - Typell 24hr
Unit Hyd Type = Default Curvilinear
HYG Dir = 5:\1356\PPack\Marshall\ForceMain\
HYG File - ID = - CELL B8 25
Te = ,1000 hrs
Drainage Area = B.450 acres PBuncff Cl= 98
Calc.Increment= .01333 hrs Out.incr.= .2500 hrs
HYG Volume = 3.982 ac-ft
HYDROGRAPH ORDINATES (cfs)
Time | Cutput Time increment = 2500 hrs
hrs | Time on left represents time far first value in e=ach row.
_________ I__.__.___...&LA,,,_._______..____..U_A,,*..,..,_______.__MA,,,"..________.__..,LA,,_,_.___
5000 | [s]4) .00 .07 14 LbBE
1.7500 | 24 29 L33 .37 .40
3.0000 ¢ 43 .46 .45 .52 L a4
4.2500 | 57 .60 .63 LE7 .70
5.5000 | 73 .76 .78 .B2 .BS
©.7500 | .88 .01 .94 =1 .94
8.0000 | 1.02 1.11 1.24 1.36 1.48
9.2500 | 1.53 1.53 1.67 1.87 2.13
iD.5000 | 2,145 2.85 3.35 .30 5.5%
P OTs00 26.26 51.61 8.23 5.17 LR
13.0000 ¢ 3.22 2.79 2,43 2.14 1,91
14 2500 | 1.77 1.69 1.60 1.51 1.42
15.5000 | 1.34 1.25 l1.1¢ 1.12 1.0
16.7500 | 1.06 1.02 .9¢g .86 .93
18.0000 | 90 87 .B¢ .B1 .8
12.2500 | 75 .72 .68 .65 .64
20.5000 | 63 .63 .62 SB1 .61
21.7500 | 60 .60 .58 .58 .58
23.0000 ¢ 57 57 .56 55 .55
24,2500 ¢ 0o 00
S/M: Bentley Systems, In
Bentley PondPack (10.00.027.00) B:52 BM T/2472009



Type.... Unit Hyd. {HYG output} Page 1.13

Mame. ... CELL 9 0

File.... 5:\13536\PPack\Marshall\FaorceMain\ForceMain.ppw
el

-3
o
ia}
3
L

Event: 25 yr

Storm... Typell 2Zihr Tag:

SCS UNIT HYDROGRAPH METHODR

STORM EVENT: 25 vyear storm

Duration = 24.0000 hrs Rzin Depth = 5.8200 in
Rain Dir = 5:\1356\PPack\Marshall\ForceMain\

Rain File -ID = - Typell 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir = 5:\1356\FPPack\Marshall\ForceMainy

HYG File - ID = - CRELL & 25

T = 1000 hrs

Drainage Ares = 7,350 acres Runoff CH= 98
Cazlc.Increment= .01333 hrs Out.incr.= .2500 hrs
HYG Volume = 3.464 ac-ft

HYDROGRAPH ORDINATES {cfs)

Time | Output Time increment L2500 hrs
hrs | Time on left represents time for first value in each row.
ﬁﬁﬁﬁﬁﬁﬁﬁﬁ I__._______.._.__..AMMAAAAV,,.W..,"_...._.__._—~_____-uumu**~,,,ww......______.'__..__.—
5000 00 00 06 2 17
1.7500 | 21 25 .28 32 k)
3.0000 36 40 .43 45 47
4.2500 1 49 52 55 58 61
5.5000 | .63 e .68 .71 .74
6.7500 | e .74 .81 .B4 .86
§.0000 | .89 .87 1.08 1.18 1.289
2.2500 | 1.33 1.33 1.45 1.62 1.85
13 50610 i 2.11 2,48 2.52 3.74 4.03
1L 7500 | 22.84 14 .44 716 4.50 3.37
13,0000 | 2.80 2.42 2,12 1.88 1.66
142500 | .54 1.47 1.38 1.31 i.24
15.5000 | 1.17 1.09 1.01 .87 .95
16,7500 | .82 .89 .B6 .84 .81
18.0000 ) e .76 .73 70 . 68
19.2500 i 5 .62 .80 .57 .56
20.5000 | .55 .55 .54 .53 .53
21.7500 ¢ .52 .52 .51 .51 .50
23.0000 | .50 .49 .49 .48 .47
24,2500 .00 .00
S/4: Bentley Systems, Inc.

Bentley PondPack (10.00.027.00) B:52 AM /2472008
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Bentley PondPack (10.00.027.00) 8:52 AM 772472009



Type.... Unit Hyd. (HYG ocutput) Page 1,01
Name.... CELL 1 {2 CELLS) Tag: 25 Event: 25 yr
File.... S:\1356\PPack\Marshall\ForceMain\ForceMain rev 2011.ppw
SCS5 UNIT HYDROGRAPH METHOD
STORM EVENT: 25 year storm
Duration = 24.0000 hrs Rain Depth = 5.B200 in
Rain Dir = 5:\1356\PPack\Marshall\ForcaMain\
Rain File -ID = - Typell 24hr
Unit Hyd Type = Default Curvilinear
HYG Dir = §5:\1356\FPack\Marshall\ForceMain\
HYG File - ID = ForceMai.HYG - CELL 1 (2 CELLS) 25
Tc = ,1000 hrs
Prainage Area = 9.900 acres Runoff CN= 82
Calc.Increment= .01333 hrs Qut.Incr.= .2500 hrs
HYG Volume = 3,217 ac-ft
HYDROGRAPH ORDINATES (cfs)
Time | Output Time increment = .2500 hrs
hrs | Time on left represents time for first value in each row.
_________ l o T T . T T T . . o T 1. bt A WO W ot e et o e
5.7500 | 0o 02 .04 07 .10
7.0000 | 12 15 .18 21 .25
8.2500 | 30 36 44 .52 .58
5.5000 | .62 .72 .86 1.04 1.27
10.7500 | 1.58 1,499 2,72 3.75 20.53
12,0000 | 49,35 g.27 5.26 3.96 3.31
13.2560 | 2.87 2.52 2.24 1.98 1.85
14.5000 | 1.76 1.67 1.58 1.50 1.41
15.7500 | 1.32 1.23 1.18 1.15 1.12
17.0000 | 1.08 1.05 1.02 59 .96
18.2500 j a2 89 .86 83 .70
19.5000 i 76 13 70 &8 .68
20.7500 | 67 66 .66 &5 .65
22.0000 ¢ 64 63 .63 62 .61
23.2500 | 8l 60 .0% 58 .00
24,5000 i Q0
S/H: Bentley Systems, Inc.

Bentley PondPacl (10.00.027.00) B:12 AM

1/25/2011



Type.... Unit Hyd. (HYG output} Page 1.01
Mame.... CELL 2 (2 CELLS) Tag: 25 Event: 25 yr
File.... 8:\1356\PPack\Marshall\ForceMain\ForceMain rev 2011.ppw
SCS UNIT HYDROGRAPH METHOD
STORM EVENT: 25 year storm
Duration = 24,0000 hrs Rain Depth = 5.8200 in
Rain Dir = §:\1356\PPack\Marshall\ForceMain}
Rain File -ID = - Typell 24hr
Unit Hyd Type = Default Curvilinear
HYG Dir = 5:\1356\PPack\Marshall\ForceMain\
HYG File - ID = ForceMai.HYG - CELL 2 (2 CELLS) 25
Tc = ,1000 hzrs
Drainage Area = 92.650 acres Runoff Cl= B2
Calc.Increment= .01333 hrs Out.Incr.= .2500 hrs
HYG Volume = 3.137 ac-it
HYDROGRAPH ORDINATES (cfs)
Time | Qutput Time increment = ,2500 hrs
hrs | Time on left represents time for first value in each row.
_________ E [ R R R R T E———————
5.7500 } .00 .02 .04 .07 .09
7.0000 .12 .15 .18 .21 .24
8.2500 | .28 .35 .42 .51 .56
9.5000 ¢ .61 .70 .84 1.02 1.24
10.7500 i 1.54 1.54 2.65 3.66 20.01
12.0000 | 48.18 g.07 5.13 3.8B6 3.22
13.2500 | 280 2.45 2.18 1.83 1.80
14.500C i 1.72 1.63 1.54 1.46 1.37
15.7500 | 1.2% 1.20 1.15 1.12 1.09
17.0G600 | 1.06 1.03 1.00 .96 .93
18.2500 | .50 .87 . B4 .81 LT
19.5000 | .74 .71 .68 .67 .66
20.7500 | .65 .65 .64 .64 .63
22.0000 | .62 .62 .61 .60 . 60
23.2500 | .59 .59 .58 .57 .00
24.5000 | .00
S/N: Bentley Systems, Inc.

Bentley PondPack (10.00.027.00) B:13 M

1/25/2011



“Sidesloper Pump Engineering Catalog”. GunnCo, 2004.
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PERFORMANCE CURVES 385 GPM MODEL 3855

FLOW RANGE: 75 - 550 GPM OUTLET SIZE: 4" NPT NOMINAL DIA. 8"
700 LL LT
3450
3525
RBPM |
L]
600 A0
500 N 70
N
X
\\;‘ ‘33‘
|- HHL AU S T A N 5
. | N ] =
£ aop Ll |28l / SR SNIROTTS 0 &
ey uE - 5330 P : E
) . i1}
< 0 -
i
A N
300 ] 59
|
; § \
NS
N
\\ N 40
200 1 7 . . ‘S‘Q\ . N\\:
l | | HL""'--.. - . H\"'ﬂ_ -:""‘\l \\\';\‘\ fl\
e f I ,_I_ _—‘T-‘-L“'“"“*-w— i ﬁ\“\:"\. \:.:":E:E&\
L] | RE5STO028A rid gl | | ||| | L] L TR
(85578 s S ARy S~
100 LA ~1 (7. r e ™~
T T s R T e LT
_ E ‘ | Niypuns=nuiiina SRRl T
11 | I/ ! TERas RN
MOST EFFICIENT RANGE: 260 ta 650 GPRA ~1- gt ' ‘q-\% =
CAPAGITIES BELCAY 300 GEM - ) [
SEE YQDEL 3005 - |- - i
0 | T T T T ot s T I‘ | I
) 50 100 150 200 250 300 4850 400 450 50D
CAPACITY (GPM) "
SPECIFICATIONS SUBJEST TO CHANGE WITHOUT NGTICE. FPorimmaane sonfatma 1o 150 QD06 Annex A
&' MOTOR STANDATD, 7.5-80 HP£2450 REM, @ & It, min. submerganaa,

g MOTOR STANDARD, 75100 HP/A525 RPM.
* Allemete molor sizes avelinhle.

G!‘!UNDFDS‘N 4-20



TECHNICAL DATA 385 GPM MODEL 3855

DIMENSIONS AND WEIGHTS S
NOTOR DIALK, DINENSIONS IM INCHES APPROX. v [ b
MODEL NO. | FIG. | Hp aizE SiZE A B G 3] E F SHIP WT. 44,
385575-1 A 7.5 8 4 NPY 48,3 24.0 24.3 5.4 7.0 84,1 148 P —
JBES1a0-28A | A 10 E' ANPT | 848 | 284 [ zoa 54 7.0 59.6 178 ) \ T
B058150-2 A 15 & NPT |7E7a | asd | zaa 54 o | oz 182 ry T
3855204-34 A 240 [y 4* NPT B5.0 3.6 a4 5.4 7.0 a4 253 l
d855260-3 A [ i} 4" NPy &7 .5 381 4.4 5.4 74 723 210
386525048 A 25 G 4" NPT 706 23,1 89,5 G.4 7.0 7.4 210
3053300-4 A feli] [ 4 NPT 7A.7 as.7 .5 5.4 7.0 8O0 243
WES3-5BE A an 5" 4" NPT 30.2 3R.7 A5 5.4 .0 85.0 262
3858400.-5" A 40 i3 1 HPT 85,3 40.6 245 5.4 74 90,1 a7n
AnsS40-68 A An g 4 NPT 50.1 H0.5 40,8 53,9 7.0 5.2 285
2B55540-6' A 50 4" NPT 1674 57.8 49,5 54 70 112.2 2n5
3658560-74 A 50 3 4" MET 1110 57.3 55,2 5.4 70 117.8 450
A858600-7* A [51] B’ A" NPT 1.0 63.8 552 5.4 7.0 12349 150
3853000-R' A GO iy 4" NPT 124,0 (3.6 0.2 HE 70 1728.9 450 C F
JBLe750.9 A 75 ¢ A" NPT 1127 17 4 65.3 7.0 77 117.5 877
3058750-10 A 75 8 1" NPT ti¥.7 A7 703 7.6 7.7 122.5 ji:ls) A
AUSH1000- 1 1 A a0 a' 4" NPT 1203 § G801 75.1 7.4 7.7 135.1 672
J8551000- 42 A 100 g 4" MPT 1383 | Hpm A4 7.6 rivi 144, 701
3B551000- 13 A 100 " NPT [ 149048 | Sd4.87 BE.4 7.0 ki 145.1 709 !
Plne A daptor L R TR e N N L N T R T bty

MNOTES: All imodels sidiabia for sze In B wolls, Unteas othervwise noted.

Welghla insiutle pump and wilh moor in b,

*Allernala motor sleos available.

All modals come with & standar 5*-4* Plpa Ardapler. Relor 1o charl for dimanslans,

B [—D—H e

o

TSR MIEB T=dD S 'y 4-718






Stage Storage Relationships







Aflachmenl 1: Stage Slorage Relationships

Depth vs. Storage Volume - LDS Sumg (oIl cells) Dopth vs. Storage Volume - LGS Sump {afl celis)
Total Storage | Effoctive Storage Tatal Storage| Efiective Storage
D;::;h Totaflt;l\rca Vaolume Valume fo':)m Tnla'lt:\ren Volume Valume
i i) i) w (e )
0.0 140 0 o 0.0 300 8] 0
2.5 221 451 135 2.5 813 1381 417
Degth ve. Storage Volume Relationship - LTS {Celi 1} Depth vs. Storage Velume Relatlonship - LCS |Cell 2)
Depth | Tatal Area Tolal Storage | Etfective Storage Depth | Total Area Total Storage]| Effective Storage
ral ) Volume Valume " ) Volume Volume
(') i) {it’) {i)
0 725 417 417 0 840 117 M7
2 3048 4191 1257 2 11859 13216 3565
4 17203 24443 7333 4 36555 62144 18643
5 44753 86389 25920 8 70157 189270 50781
& 76807 2075558 62388
Depth vs. Storage Volume Relationship - LCS {Cetl 3) Deplh vs. Storage Volume Relationship - LCS {Cell 4)
Total Storage | Effective Storage Total Storage| Effective Siorage
D;’f’:}“' To!a{lt:\ren Valume Volume D;':;h Tutarll:\rua Valume Valume
S ) ) e ! i)
0 989 417 a7 O #4306 417 417
2 9660 11066 3320 2 26644 35367 10610
4 21853 42568 12902 i 53125 115136 34541
6 40563 105015 31630 5 83173 251434 75430
Bapth vs, Sterage Velume Relationship - LCS (Cell 5) Depth vs. Storage Volume Relalionship - LCS {Cell §)
tal 51
Depth Tolal Area Total Storage | Effective Storage Depth | Total Area Total Storage| Effective Storage
2 Voluma Volume 3 Volume Valume
(rt} 1] 3 3 {f1) {ft) 3 s
i) i) {it) L)
0 1088 417 417 0 2859 a7 417
2 12166 13871 4101 2 21700 25078 7523
4 31849 576858 17306 4 48834 5700 28010
6 55613 149148 44744 G 78760 225384 67615
a 80325 299066 89726
Depth vu. Storage Volume Relationship - LCS (Cell 7) Depth vs. $torago Vajume Relationship - LCS {Cell B)
Depth | Tatat Area Tatal Storage | Efoctive Storage Depth | Total Area Total Sioraga| Effecliva Storago
a M Volume Volume 3 Volume Volume
(. 1§ Jn ) {f} i) 1 1,
oy i) {ir) L]
4] 2574 a17 447 o] 2595 417 a17
2 19324 22215 6665 2 16087 19108 5733
4 41535 B3034 24910 4 40830 76136 2284
& 68404 193033 57910 & 72400 189466 56840
8 59548 361085 108328
10 133204 593934 178180
Depth vs. Siorage Volume Relalionship - LCS (Cell 8} Pepth vs, Storago Volume Relationship - LGS [Cell 10)
Bepth Total Area Total Storage | Effective Storage Depity | Total Araa Total Slerage| Effective Siorage
e 5t Volume Veolume i ) Voluma Vaolume
i) fer') () '}
0 1708 417 M7 0 4182 417 417
2 15650 17775 5333 2 20262 24881 7458
4 38447 71872 21562 4 48136 G325% 27578
& 66467 176788 53036 =] 80258 321653 65496
il 57638 340893 102267
Depth vs. Starage Valume Relationship - LCS {Cell 11) Depth vs. Storage Volume Relationship - LCS {Cell 12)
Deplh Total Ares Total Storage | Efiective Sloragn Bepth | Total Are Total Storage Efiective Storage
1) ﬂl') Volume Volume (1) (“zl Volume Volume
1) (i) L] tre)
0 B85 417 417 g 1852 417 417
2 12295 13597 4079 2 14567 16816 5051
4 349580 60882 16265 4 38338 70742 21223
6 63274 169146 47744 6 71608 1816849 54507
3 95266 317666 85306
Depth vs. Storage Volume Rolationship - LCS (Cell 13}
Depth Total Area ‘Total Storage | Effective Starage
) s Volume Volume
(i) {ft'}
[y 5014 A7 417
2 142892 19723 5517
4 28325 62340 18702
=] 47128 137793 41338
8 70702 258623 76687
10 85264 424569 127377
12 120054 643807 193142
14 136726 801487 270446







ATTACHMI

NT 2

Force Main Schematic and EPANET 2 Inputs







Marshall Steam Station Industrial Landfill No. 1
Leachate FForce Main
Attachment 2: EPANET Inputs
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