Smith Engineering Company Sensitivity Analyses Mid Valley Drainage Management Plan

APPENDIX B -

SENSITIVITY ANALYSIS # 1

Basin Hydrograph Comparison Between AHYMO_97 & SWMM (4 Basin Types)

Table FR — Sensitivity Analysis # 1
Table FIC — Sensitivity Analysis # 1
Table SR - Sensitivity Analysis # 1
Table SIC — Sensitivity Analysis # 1

AHYMO_97 SUMMARY TABLE (a) (100-yr. 24-hour storm)
for:
Runoff Curve Number Method

(a) For 4 Generic Basin Types as follows:

. Flat 100% Residential

. Flat 50% commercial / 50% industrial

. Steep 100% Residential

. Steep 50% commercial / 50% industrial

HOON -

SWMM SUMMARY TABLES (a) (100-yr. 24-hour storm)
for:
Runoff Curve Number Method
“Initial Run” and Runs 1-10

{a) For 4 Generic Basin Types as follows:

1. Flat 100% Residential

2. Flat 50% commercial / 50% industrial
3. Steep 100% Residential

4. Steep 50% commercial / 50% industrial
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APPENDIX B -

SWMM SCHEMATIC

B2 B3 B4
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Subcatchment B1 = Subcatchment FR
Subcatchment B2 = Subcatchment F IC
Subcatchment B3 = Subcatchment SR

Subcatchment B4 = Subcatchment SIC
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TABLE FR - SENSITIVITY ANALYSIS #1

BASIN DESCRIPTION AND MODEL INPUT DATA

basin slope - flat (approximately flat) Rainfall Data - Generated Hyetograph in AHYMO_97 and input into SWMM
Ibasin development - 100% residential - Assume 56 % Impreviousness) 100 % of Bas. Hyd. Soil Gr. B Time Increment - 0.05 hours = 3 min - for AHYMO_97 and SWMM

basin shape - square (approx. 6 blocks by 6 blocks)
s dash indicates a data item specified in ane program in arother lecation within model setup or computed by wser axtarmal to progeam

A = Mo Applicable in ane program or (he other Light Red = all darta Iterms changed refafive (o inilal rn
Yellow = data items with same definition between programs
AHYMO_97 Subcatchment Properties (a) SWMM Subcatchment Property Assumptions (b) Initlal Run Run#1 Run #2 Run#3 Run #4 Run #5 Run #6 Run #7 Run #8 Run #9 Run #10 Run #11 Run #12
Data Element Data Element Description INITIAL Data Element Data Element Description INITIAL ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED ADJUSTED | ADJUSTED | % OF Initial
Data Element Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element Data Element | Data Element | Data Element | Data Element | Data Element Value
Value Value Assumed| Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|  Run #12
Assumed

10 Internal storage location i h . - . = . = - - z " ; . FE
HYD NUMBER Hydrograph identification number FR Name User-assigned subcatchment name. FR FR FR FR FR FR FR FR FR FR FR FR FR
DT incremental time (hours) 0.05 Time Steps Simulation Options - Time Steps - Reporting 3 min 3 min. 3 min. 3 min. 3 min. 3 miles. 3 min. 3 min. 3 min 3 min. 3 min. 3 min. 3imn
HA . X-Coordinate Henzeatal lncation of the subcatchment centroid - 2 . = . z 3 = - -
M, - - Y-Coordinate Yarlical location of the subcatchment centroid -
NA - | - Description Optional description of the subcatchment.
NA - - Tag Optional label used to categorize or classify the subcatchment . B
NA . . Rain Gage _Name of the rain gage associated with subcatchment - . - 2 E g : 4 - -
NA . Outlet Name of the node or subcatchment which receives the subcatchment's runoff - - . - - - . = - . H
0A Drainage area (sq mi) 0.16046875 JArea Area of the subcatchment (acres) 102.7 1027 102.7 102.7 102.7 102.7 102.7 102.7 102.7 102.7 102.7 102.7 102.7
h# . - Width Characteristic width of the overland flow path for sheet flow runoff (fty (¢ ) 2060 2060 2060 2060 2060 750 Th 750 750 750 Thd 400 i : 15%
= - . % Slope Average percent slope of the subcatchment 0.09576 0.09576 0.09576 0.09576 0.09576 0.09576 0.09576 0.09576 0.09576 0.09576 0.09576 0.09576 0.09576 -
----- - % Imperv _Percent of land area that is impervious 1 i 55 56 56 56 B 58 56 f6 5@ L B
NA . N- Imperv ‘Manning's n for overland flow over the impervious portions of subcatchment 0.015 0.015 0.015 0.015 0.024 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
NA . - N- Perv Manning's n for overland flow over the pervious portions of subcatchment 0.24 0.24 0.24 0.24 0.41 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24
NA - Dstore-Imperv Depth of depression storage on the impervious portion of the subcatchment (in.) 0 0.1 0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
NA - Dstore-Perv Depth of depression storage on the pervious portion of the subcatchment (in.) ] 0.65 ] i i ] [ ] 1] ] 1] ] ]
NA - % Zero-Imperv  Percent of the impervious area with no depression storage 99 99 99 99 99 99 99 99 99 99 99 99 i}
NA - - Subarea - Routing  Choice of intemal routing of runoff between pervious and impervious areas:  (d) outlet outlet outlet outlet outlet outlet outlet impervious | impervious pervious pervious outlet outlet
NA = Percent Routed  Percent of runoff routed between subareas 100 100 100 100 100 100 ! 100 0 100 0 100 100
NA = |Infittration : Click ellipsis to edit infiltration parameters for the subcatchment. . 2 Z : - . = = . = E :
CN SCS Curve Number 85 CN SCS Curve Number 85 a5 8 51 5 Bl 59 &l 51 51 51 51 51
NA . : Conductivity This property has been deprecated and its value is ignored - - . - - = - B = H .
NA - Drying Time Time for a fully saturated soil to completely dry - - - - . -

Recession Constant for unit
" hydrograph computation . (Input K N

=0.0 to use an SCS dimensionless

unit hydrograph)
tportc Time to peak (e) 0.93 NA 5 E é =
Mass Rainfall \L,J;ieR.A'!.,\:fALL command - Input a 4 m
'NT H = UD COnth'S bll:'l\ E‘Ill‘t)blb W EUIL UIE USE U UIE TUW THTHIPAGL UGVEIUPHIEHTL CULIUUIS 11 Ul1E
A - Groundwater Click ellipsis to edit groundwater flow parameters for the subcatchment . - - -
NA - - Snow pack Name of snow pack parameter set assigned to the subcatchment - - - - -
{3 - - Land Uses Click ellipsis to assign land uses to the subcatchment - -
A - . Initial Buildup Click ellipsis to specify initial quantities of pollutant buildup over the subcatchment
1A - Curb Length total lengths of curbs. Used only when pollutant buildup is normalized to curb length - =
RESULTS RESULTS
Peak Discharge cls 60 Peak Discharge (cfs) 7 2 109 109 83 60 60 60 60 4 60 41 39
Runoff Volume ac-fl 10.77 Runoff Volume (ac-ft) 11.71 6.19 14.1 14.1 13.86 13.61 13.61 13.61 13.61 8 13.61 13.28 10.29
Time to Peak hours 250 Time to Peak (hrs} 342 6.17 1.58 1.58 1.67 1.83 1.83 1.83 1.83 6.50 1.83 2 v,
Total Hydrograph Time hours 1d0h27m Total Hydrograph Time (hrs) 1d13h55m 1d8h35m 1d0h30m 1d0h30m 1d0h45m 1d1h05m 1d1h05m 1d1h10m 1d1h05m 1d10h10m 1d1h05m 1d1h35m 1d1h35m

Initial Run Run #1 Run #2 Run #3 Run #4 Run #5 Run #6 Run #7 Run #8 Run #9 Run #10 Run #11 Run #12

a - Note - The COMPUTE HYD command was adopted to compute a basin runoff hydrograph

b - Note - A "SUBCATCHMENT" is the only SWMM Command available
to compute a basin runoff hydrograph

¢ -characteristic width of the overland flow path for sheet flow runoff (ft). An initial estimate of the characteristic width is give by the subcatchment area divided by the average maximum overland flow length. The maximum overland flow length is the length of the flow path from the furthest drainage point of the subcatchment before the flow becomes channelized. Maximum lengths from several different possible flow

paths should be averaged. These paths should reflect slow flow, such as over pervious surfaces, more than rapid flow over pavement, for example. Adjustments should be made to the width parameter to produce good fits to measured runoff hydrographs.

d- IMPERV: runoff from pervious area flows to impervious area. PERV: runoff from impervious area flows to pervious area. OUTLET: runoff from both areas flow directly to outlet
e - Time to peak (tp) in hours (input as a negative number to specify the time to peak value), or time of concentration (tc) in hours (input as a positive number to specify the time of concentration). The time of concentration must only be used with the SCS dimensionless unti hydrograph (K=0.0 or -999) and with CN infiltration. Input as 0.0 to use a previously computed value from the COMPUTE LT TP command.
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TABLE FIC - SENSITIVITY ANALYSIS #1

BASIN DESCRIPTION AND MODEL INPUT DATA

basin slope - flat (a

basin shape - squ

pproximately fiat)

are (approx. 6 blocks by 6 blocks)

basin development - 50% commercial & 50% industrial (Assume 80% Impervious) 100% of Bas. Hyd.Soil Gr. B

Rainfall Data - Generated Hyetograph in AHYMO_97 and input into SWMM

dash indicates a data item specified in one program in another location within model setup or computed by user external to program

Time Increment - 0.05 hours = 3 min - for AHYMO_97 and SWMM

to compute a basin

d- IMPERV: runoff from

b - Note - A"SUBCATCHMENT" is the only SWMM Command available

runoff hydrograph

pervious area flows to impervious area.

a - Note - The COMPUTE HYD command was adopted to compute a basin runoff hydrograph

WA = Not Applicable in one program or the other Light Red = all data items changed relative to initiaf run
Yellow = data items with same definition between progrars
AHYMO_97 Subcatchment Properties (a) SWMM Subcatchment Property Assumptions (b) {nitial Run Run #1 Run #2 Run #3 Run #4 Run #5 Run #6 Run #7 Run #8 Run #9 Run #10 Run#11 Run #12
Data Element Data Element Description INITIAL Data Element Data Element Description INITIAL ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED ADJUSTED | % ofF Initial
Data Efement Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element Value
Value Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed)Value Assumed|{Value Assumed|  Run #12
Assumed
D Internal storage location 1 M - - - . - - - - - -
HYD NUMBER Hydrograph identification number FIC Name User-assigned subcatchment name. FIC FIC FIC Fi FIC FiC FIC FIC FIC FIC FiC FIG FIC
DT Incremental time (hours) 0.05 Time Steps  Simulation Options - Time Steps - Reporting min, 3 min. 3 min. 3 min 3min 3 min. 3 min 3 min 3 min. 3 min. 3 min I min 4 min.
NA - . X-Coordinate Horizontal location of the subcatchment centroid - - - - - . - - - -
I, f-Coardinata Varfizal location of the subcatchment centroid - R
M, Diescription Optional description of the subcatchment. = =
WA - - Tag Optianal label used fo categorize or classify the subcatchment -
WA £ - Rain Gage _Name of the rain gage associated with subcatchment - -
HA - - Outlet Name of the node or subcatchment which receives the subcatchment's runoff - - - - - - - = = - . -
DA Drainage area (sq mi) 0.16484375 |Area Area of the subcatchment (acres) 105.5 105.5 105.5 105.5 105.5 105.5 105.5 105.5 105.5 105.5 105.5 105.5 105.5 -
A - Width Characterishic width of the overland flow path for sheet flow runoff () (c) 2150 2150 2150 2150 2150 1050 1050 1060 1050 1050 1080 W 400 19%
% Slope Aovarage percent siope of the subcatchment 0.117841 0.117841 0.117841 0.117841 0.117841 0.117841 0.117841 0.117841 0.117841 0.117841 0.117841 0117841 0.117841 .
..... : % Imperv Percent of land area that is impervious i 0 a0 8l Bl 80 LI 80 40 80 80 B L
NA M- Impery Manning's n for overland flow over the impervious portions of subcatchment 0.015 0.015 0.015 0.015 0.024 0.015 0.015 0.015 0.015 0.015 0.015 HE 0.015
NA N- Perv fanning's n for overland flow over the pervious portions of subcatchment 0.15 0.15 0.15 0.15 041 0.15 0.15 0.15 0.15 0.15 0.15 015 0.15 -
il Dstore-Imperv Depth of depression storage on the impervious portion of the subcatchment (in.) 1 0.1 [} 0.1 0.1 0.1 0.1 0.4 0.1 01 0 0.1 0.1 -
i Dstore-Perv Depth of depression storage on the pervious portion of the subcatchment (in.) ] 0.78 0 i G 1] ] ] 1] 0 ] 0 ]
NA - % Zero-Imperv Percent of the impervious area with no depression storage 99 99 99 99 99 99 99 99 99 99 99 an 0
A Subarea - Routing  Chuice of intemal rauting of runoff between pervious and impervious areas:  (d) outlet outlet outlet outlet outlet outlet outlet impervious impervious pervious pervious autlet outlet
NA Percent Routed  Percent of unoff routed between subareas 100 100 100 100 100 100 1 100 'D 100 % oo 101
M . - Infiltration : Click ellipsis to edit infiltration parameters for the subcatchment. - . - - . - - - - - -
CN SCS Curve Number ap CH SCS Curve Number 90 90 51 51 51 51/ &1 5 i1 51 ) 61 52 z
M, - Conductivity _This property has been deprecated and its value is ignored - - - - - - - - - .
NA - Drying Time Time for a fully saturated soil to completely dry
Recession Constant for unit
k hydrograph computation . (Input K M 2
=00 to use an 505 dimensionless
unit hydrograph
tportc Time to peak (e) 043 HA
|Mass Rainfal \l,J:Iﬁ ﬂﬂEALL command - Input a NA
Nlﬁl LlD COnUOIS 'Ull::l\ EIII:J&I& l:) BUILUIE USE UL UTE 10W HHIpdUL UeveiupIieHL Cunadis in uie i - -
NA Groundwater Click ellipsis to edit groundwater flow parameters for the subcatchment
A Snow pack Name of snow pack parameter set assigned to the subcatchment
hA - Land Uses Click ellipsis to assign land uses to the subcatchment
WA - Initial Buildup Click ellipsis to specify initial quantities of pollutant buildup over the subcatchment - -
NA Curb Length total lengths of curbs. Used only when pollutant buildup is normalized to curb length - -
RESULTS RESULTS
Peak Discharge i 92 Peak Discharge (cfs) 15 5 136 136 103 92 92 91 92 23 92 50 47
Runoff Volume ac-ft 14.25 Runoff Volume (ac-ft) 15.21 8.31 19.23 19.19 19.07 19.13 19.13 19.13 19.13 13.06 19.13 18.89 14.63
Time to Peak hours 240 Time to Peak (hrs) 247 6.00 1.58 1.67 1.75 1.83 1.83 1.83 1.83 3.33 1.83 ? 2.08
Total Hydrograph Time hours 1d0h33m Total Hydrograph Time (hrs) 1d10h45m 1d8h25m 1d0h40m 1d0h40m 1d1h15m 1d1h25m| 1d1h25m 1d1h30m 1d1h25m 1d3h25m 1d1h25m 1d4h15m 1d4h15m
Initial Run Run #1 Run #2 Run#3 Run #4 Run #5 Run #6 Run #7 Run #8 Run #9 Run #10 Run #11 Run #12

¢ -characteristic width of the overland flow path for sheet flow runoff (f). An initial estimate of the characteristic width is give by the subcatchment area divided by the average maximum overiand flow length. The m
paths should be averaged. These paths should reflect slow flow, such as over pervious surfaces, more than rapid flow over pavement, for example. Adjustments should be made to the width parameter to produce

PERYV: runoff from impervious area flows to pervious area,

e - Time to peak (tp) in hours (input as a negative number to specify the time to peak value), or time of concentration {tc) in hours (input as a positive number to specify the time of concentration).

OUTLET: runoff from both areas flow directly to outlet

aximum overtand flow length is the length of the flow path from the furthest drainage point of the subcatchment before the fiow becomes channelized. Maximum lengths from several different possible flow
good fits to measured runoff hydrographs.

The time of concentration must only be used with the SCS dimensionless unti hydrograph (K=0.0 or -999) and with CN infiltration, Input as 0.0 to use a previously computed value from the COMPUTE LT TP command.
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TABLE SR - SENSITIVITY ANALYSIS #1
BASIN DESCRIPTION AND MODEL INPUT DATA
basin slope - steep Rainfall Data - Generated Hyetograph in AHYMO_97 and input into SWMM
basin development - 100% residential (Assume 56% Impervious) 65% of Bas.Hyd. Soil Gr.A, 35% of Bas, Hyd. Soil Gr. B Time Increment - 0.05 hours = 3 min - for AHYMO_97 and SWMM
basin shape - square (approx. 6 blocks by 6 blocks)
—_— dash indicates a data Bem speciied i one program in another location wilkin madsl sefup of compubed by wser extemal to program
MA = Hot Agplicabe i one program or the alher Eiphf#ed™ 7 = an data items changed refative 1o intlial in
Yellow = data items with same definition between programs
AHYMO_97 Subcatchment Properties (a) SWMM Subcatchment Property Assumptions (b) Initial Run Run #1 Run #2 Run #3 Run #4 Run #5 Run #6 Run #7 Run #8 Run #9 Run #10 Run #11 Run #12
Data Element Data Element Description INITIAL Data Element Data Element Description INITIAL ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED ADJUSTED | ADJUSTED | ADJUSTED | % oF Initial
Data Element Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element Data Element | Data Element | Data Element | Data Element | Data Element Value
Value Value Assumed|Value Assumed)Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|  Run#12
Assumed
(1] Internal storage location | A - - . - - - - . . ; < - . - =
HYD NUMBER Hydrograph identification number SR Name User-assigned subcatchment name. SR iR 3R SR SR SR SR 3R SR SR SR SR SR
o7 Incremental time (hours) 0.05 Time Steps Simulation Options - Time Steps - Reporting 3 min, 3 min 3 min 3 min. 3 min. 3 min 3 min, 3 min 3 min. 3 min. 3 min. 3 min 4 min.
A - . X-Coordinate Horizontal focation of the subcatchment centroid - - - - - . L 2 = = = = .
hiA . . Y-Coordinate Vertical location of the subcatchment centroid - - - - - - - E . - - - -
A - = Description Optional description of the subcatchment. - . - - . - . . 5 . i - E
K . - Teg Optional label used to categorize or classify the subcatchment - - . . E: F . i s - . - =
A Rain Gage Name of the rain gage associated with subcatchment .
A, - - Outlet Name of the node or subcatchment which receives the subcatchment's runoff - - - - - . . -
O, Dramage area {zq mi) 0.14953125 |[Area Area of the subcatchment (acres) 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 -
A . Width Characteristic width of the overland flow path for sheet flow runoff (fty  (c¢) 2020 2020 2020 2020 2020 315 315 315 315 315 315 400 400 2%
et - - % Slope Average percent slope of the subcatchment 1.576872 1.576872 1.576872 1.576872 1.576872 1.576872 1.576872 1.576872 1.576872 1.576872 1.576872 1.576872 1.576872 :
: % Imperv Percent of land area that is impervious 0 ] 86 58 L BB 56 58 56 B 56 &6 56
Wi . - N- Imperv Manning's n for overland flow over the impervious portions of subcatchment 0.015 0.015 0.015 0.015 0.024 0.015 0,015 0.015 0.015 0.015 0.015 0.015 0.015
HA . - N- Perv Manning’s n for overland flow over the peivious portions of subcatchment 0.24 0.24 0.24 0.24 0.41 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24
A - Dstore-Imperv Depth of depression storage on the impervious portion of the subcatchment (in.) il 0.1 0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
&0 - - Dstore-Perv Depth of depression storage on the pervious portion of the subcatchment (in.) il 0.5 0 i} i 0 0 i i 0 0 4] 0
A, - % Zero-Imperv Percent of the impervious area with no depression storage 99 99 99 99 99 99 99 99 99 99 98 o8 0
A - - Subarea - Routing - Choice of internal routing of runoff between pervious and impervious areas: (d) outlet outlet outlet outlet outlet outlet outlet impervious impervious pervious pervious outlet outlet
NA : Percent Routed  Percent of runoff routed between subareas 100 100 100 100 100 100 1 100 7 100 0 100 101
WA . . Infiltration : Click ellipsis to edit infiltration parameters for the subcatchment. - - . - - . - . - - . -
CN SCS Curve Number &0 CN SCS Curve Number 80 80 52 52 5 52 | 52 hi 52 s 54 i
A - - Conductivity This property has been deprecated and its value is ignored - . - - - - - - s
M, - Drying Time Time for a fully saturated soil to completely dry . - - - . - . - -
Recession Constant for unit
" hydrograph computation . {Input K m i i i i ) )
=0.0 to use an SCS dimensionless
_unit hydrograph})
tportc Time to peak (&) 0.24 HA . -
Ihass Rainfal \l’J;iil\"I_rifALL command - Input a 1 ™
NA R = LID COntI'OIS '\JII:,‘R\ empsis l:) CUILUIR Use Ul UIE 1IUwW HOpaCl uUSveIupIieEn L CUlituIs i uie R = B ) } ) - . i : F
NA - - Groundwater Click ellipsis to edit groundwater flow parameters for the subcatchment - . . - - - - : . . -
NA - - Snow pack Name of snow pack parameter set assigned to the subcatchment -
WA - - Land Uses Click ellipsis to assign land uses to the subcatchment
A - - Initial Buildup Click ellipsis to specify initial quantities of pollutant buildup over the subcatchment
NA - Curb Length total lengths of curbs. Used only when pollutant buildup is normalized to curb length -
RESULTS RESULTS
Peak Discharge cfs 80 Peak Discharge (cfs) 17 5 213 213 177 80 80 80 80 & 80 92] 87
Runoff Volume ac-ft 7.56 Runoff Volume (ac-fl) 10.15 5.92 13.58 13.58 13.49 13.03 13.03 13.03 13.03 7.88 13.03 13.15 10.19
Time to Peak hours 1.70 Time to Peak (hrs) 2.08 3.67 1.50 1.50 1.50 1.67 1.67 1.67 1.67 4.50 1.67 1.58 1.58
Total Hydrograph Time hours Od1Bh33m Total Hydrograph Time (hrs}) 1d1h55m 1d1h35m 0d21h55m 0d21h55m 0d23h30m 1d0h30m 1d0h30m 1d0h35m 1d0h30m 1d4h55m 1d0h30m 1d00h25m 1d00h25m
Initial Run Run #1 Run #2 Run #3 Run #4 Run #5 Run #6 Run #7 Run #8 Run #9 Run #10 Run #11 Run #12
a - Note - The COMPUTE HYD command was adopted to compute a basin runoff hydrograph
b - Note - A "SUBCATCHMENT" is the only SWMM Command available
to compute a basin runoff hydrograph
¢ -characteristic width of the overland flow path for sheet flow runoff (ft). An initial estimate of the characteristic width is give by the subcatchment area divided by the average maximum overland flow length. The maximum overland flow length is the length of the flow path from the furthest drainage point of the subcatchment before the flow becomes channelized. Maximum lengths from several different possible flow
paths should be averaged. These paths should reflect slow flow, such as over pervious surfaces, more than rapid flow over pavement, for example. Adjustments should be made to the width parameter to produce good fits to measured runoff hydrographs.
d- IMPERV: runoff from pervious area flows to impervious area, PERV: runoff from impervious area flows to pervious area. OUTLET: runoff from both areas flow directly to outlet
e - Time to peak (tp) in hours (input as a negative number to specify the time to peak value), or time of concentration {tc) in hours (input as a positive number to specify the time of concentration). The time of concentration must only be used with the SCS dimensionless unti hydrograph (K=0.0 or -999) and with CN infiltration Input as 0.0 to use a previously computed value from the COMPUTE LT TP command.
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TABLE SIC - SENSITIVITY ANALYSIS #1
BASIN DESCRIPTION AND MODEL INPUT DATA
basin slope - steep Rainfall Data - Generated Hyetograph in AHYMO_97 and input into SWMM
basin development - 50% commercial & 50% industrial (Assume 80% Impervious) 65% of Bas. Hyd. Soil Gr. A, 35% of Bas. Hyd. Soil Gr.B Time Increment - 0.05 hours = 3 min - for AHYMO_97 and SWMM
Ibasin shape - square (approx. 6 blocks by 6 blocks)
----- oash indicates a data ilem specified in coe program in ansther location within model setup or compuded by wser extamal o progeam
i) = Mal Applicable in one program or te athiar Light®ad. = all dala iterms changed relafive to indisd iun
Yellow = daia ilems with same definilipn between programs
AHYMO_97 Subcatchment Properties (a) : SWMM Subcatchment Property Assumptions (b) Initial Run Run #1 Run #2 Run#3 Run #4 Run #5 Run #6 Run #7 Run #8 Run#9 Run #10 Run#11 Run #12
Data Element Data Element Description INITIAL Data Element Data Element Description INITIAL ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED ]| ADJUSTED | ADJUSTED ADJUSTED | ADJUSTED | ADJUSTED | ADJUSTED | Y% oF Initial
Data Element Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element | Data Element Value
Value Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|Value Assumed|  Run #12
Assumed
10 Internal storage location 1 MA, - - - - - - - = - -
HYD: NUMBER Hydrograph identification number SIC Name User-assigned subcatchment name. SiC SIC SiC SIC SIiIC SIC SIC SIC SIC 8iC SiC SIC SiC
oT _Incremental time (hours) 0.05 Time Steps Simulation Dptians - Time Steps - Reporting 3 min 3 min Jmin 3 min. 3 min 3 min. 3 min. 3 min 3 min. 3 min 3 min. 3 min 4 min.
A - - X-Coordinate Horizontal location of the subcatchment centroid - . . - - - . . .
A - - Y-Coordinate Vertical location of the subcatchment centroid =
M Description Optional descrigtion of ihe subcatchment. - =
i, - Tat Opfional fabel wsed 1o categorize or classify the subcatchment =
MA, - Rain Gage Name of the rain gage associated with subcatchment = z
A - - Outlet Name of the node or subcatchment which receives the subcatchment's runoff - . . - - - - . . x
A Drainage area (sq mi) 0.14953125 |Area Area of the subcatchment (acres) 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 -
NA - . Width Characteristic width of the overland flow path for sheet flow runoff (fty  (c) 2020 2020 2020 2020 2020 670 670 870 ) 670 670 400 400 2%
% Slope ‘Average percent slope of the subcatchment 1.576872 1.576872 1.576872 1.576872 1.576872 1.576872 1.576872 1.576872 1.576872 1.576872 1.576872 1.576872 1.576872 -
= % Impeary Percent of land area that is impervious i [ 80’ af 80 Bl Bl 80 80 B0 80 80 80
M M- Impery Manning's.n for overland flow over the impervious portions of subcatchment 0.015 0.015 0.015 0.015 0.024 0.015 0.015 0.015 0.015 0.015 0.015 0,015 0.015
A M- Pery Ianning's n for overfand flow over the pervious portions of subcatchment 0.15 0.15 0.15 0.15 041 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.16
M Dstore-Imperv Depth of depression storage on the impervious portion of the subcatchment {in.) ] 0.1 0 0.1 0.1 0.1 0.1 01 0.1 0.1 0.1 0.1 0.1
i Dstore-Perv Depth of depression storage on the pervious portion of the subcatchment (in.) ] 0.7 ] 0 0 0 0 1] 0 ] [} 0 0
hiA % Zero-Imperv Percent of the impervious area with no depression storage 99 99 99 99 99 99 99 99 99 99 99 99 0
A Subarea - Routing - Choice of intemal routing of runoff between pervious and impervious areas:  (d) outlet outlet outlet outlet outlet outlet outlet imperviéus impetvious pervious pervious outiet outlet
H# - Percent Routed  Pecent of runoff routed between subareas 100 100 100 100 100 100 o 100 i 100 i) 100 101
A . - Infiltration : Click efipsis to edit infiltration parameters for the subcatchment. - - . . - - - - . . = -
CH SCS Curve Number 87 CN SCS Curve Number 87 87 52 52 B2 52 52 52 52 52 52 52 53
L . - Conductivity This property has been deprecated and its value is ignored - . - : s < . = E
A . Drying Time Time for a fully saturated soil to completely dry
Recession Constant for unit
K hydrograph computation . {input K m .
=0.0 to use an SCS dimensionless
unit hydrograph)
tportc Time to peak (e) i) A,
Mass Rainfall i . R - ‘ <
NA LIO Cnnl:r-.’ﬂs LJI:,I- m:ﬂkl: r.‘:.l CUIL Ui uste Ul uie 1uw HNPACL UBVEIUPITIENIL CONIY UES 111 U IE 5
NA Groundwater Click ellipsis to edit groundwater flow parameters for the subcatchment
A, Snow pack Name of snow pack parameter set assigned to the subcatchment -
A Land Uses Click ellipsis to assign land uses to the subcatchment ) - =
WA Initfal Buildup Click ellipsis to specify initial quantities of pollutant buildup over the subcatchment
HA = Curb Length total lengths of curbs. Used only when pollutant buildup is normalized to curb length -
RESULTS RESULTS
Pegk Discharge cls 145 Peak Discharge (cfs) 36 g 267 267 211 145 145 144 145 47 145 107 101
Runoff Volume ac-ft 10.99 Runoff Volume (ac-it} 13 7.21 17.51 17.51 17.48 17.48 17.48 17.48 17.48 12.11 17.48 17.41 13.49
Time to Peak hours 1.65 Time to Peak (hrs) 2.08 2,67 1.50 1,50 1.50 1.58 1.58 1.58 1.58 225 1.58 1.67 1.75
Total Hydrograph Time hours 0d23h51m Total Hydrograph Time (hrs) 1d1h25m 1d1h20m 1d0h05m 1d0h05m 1d0h10m 1dOh15m 1d0h15m 1d0h20m 1d0h15m 1d0h40m 1d0h15m 1d00h30m 1d00h30m
Initial Run Run #1 Run #2 Run #3 Run #4 Run #5 Run #8 Run #7 Run #8 Run #9 Run #10 Run #11 Run #12
a - Note - The COMPUTE HYD command was adopted to compute a basin runoff hydrograph
b - Note - A "SUBCATCHMENT" is the only SWMM Command available
to compute a basin runoff hydrograph
© -charactaristic width of the overand flow path far sheet fiow mnoff (). An kilial estimate of the charecteristic widh is give by fe subcalchment area divided by he avarage maxmum overland fiow langlh. The masdmum overand fow lenglh s the length of the few peth from e furihast drainage point of the subcatchment belore the fow becames channefred. Maximum lengths from several different possible flow
paifs shoukd be averaged. These paths should reSiect show flow, such as over peniows suriaces, more than rapid fiow over pavamant, for exampie. Adjustrments should be made Lo the widlh parameter o produce goad fits to measuned runoff hydrographs.
d- IMPERV: runoff from pervious area flows to impervious area. PERV: runcff from impervious area flows to pervious area. OUTLET: runoff from both areas flow directly to outlet
e - Time to peak (tp) in hours (input as a negative number to specify the time to peak value), or time of concentration (tc) in hours (input as a positive number to specify the time of concentration). The time of concentration must only be used with the SCS dimensionless unti hydrograph (K=0.0 or -999) and with CN infiltration. Input as 0.0 to use a previously computed value from the COMPUTE LT TP command.
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Smith Engineering Company Mid Valley Drainage Management Plan

a - Note - The COMPUTE HYD command was adopted to compute a basin runoff hydrograph

b- Note - A "SUBCATCHMENT" is the only SWMM Command available
to compute a basin runoff hydrograph

¢ -characteristic width of the overland flow path for sheet flow runoff (ft). An initial estimate of the characteristic width is give by the subcatchment area divided by the average maximum overland flow length. The maximum overland flow fength is the length of the flow path from the furthest drainage point of the
subcatchment before the flow becomes channelized. Maximum lengths from several different possible flow paths should be averaged. These paths should reflect slow flow, such as over pervious surfaces, more than rapid flow over pavement, for example. Adjustments should be made to the width parameter to produce

good fits to measured runoff hydrographs.

d- IMPERV: runoff from pervious area flows to impervious area. PERV: runoff from impervious area flows to pervious area. OUTLET: runoff from hoth areas flow directly to outlet
e - Time to peak (tp) in hours (input as a negative number to specify the time to peak value), or time of concentration (tc) in hours (input as a positive number to specify the time of concentration). The time of concentration must only be used with the SCS dimensionless unti hydrograph (K=0.0 or -999) and with CN

infiltration. Input as 0.0 to use a previously computed value from the COMPUTE LT TP command.
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Smith Engineering Company Sensitivity Analyses Mid Valley Drainage Management Pian

AHYMO_97 SUMMARY TABLE (a)
(100-yr. 24-hour storm)
for:

Runoff Curve Number Method

(a) _For 4 Generic Basin Types as follows:

1. FR - Flat 100% Residential

2. FIC - Flat 50% commercial / 50% industrial
3. SR - Steep 100% Residential

4. SIC - Steep 50% commercial / 50% industrial

QASEC--PROJECTS\2010 Projects\110112 COA MID VALLEY DMP\DMP Appendices Volume 3\Appendix 6 Sensitivity Analysis (AHYMO vs
SWMM)ireport & fig & tab\Appendix Cover Pages.doc
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Smith Engineering Company Sensitivity Analyses Mid Valley Drainage Management Plan

SWMM SUMMARY TABLES (a)
(100-yr. 24-hour storm)
for:
Runoff Curve Number Method

“Initial Run” and Runs 1 -10

(a) For 4 Generic Basin Types as follows:

1. Flat 100% Residential

2. Flat 50% commercial / 50% industrial
3. Steep 100% Residential

4. Steep 50% commercial / 50% industrial

Q\SEC---PROJECTS\2010 Projects\110112 COA MID VALLEY DMP\DMP Appendices Volume 3\Appendix 6 Sensitivity Analysis (AHYMO vs
SWMM)\report & fig & tab\Appendix Cover Pages.doc
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Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011

Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011 j
Results printed on 2-3-2011 $IMP=0 D-IMP and D-PER=0

Rain Time Interval adjusted at 0:03

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.021)

*********************************************************
HOTE: The aummary statistics displayed in this report are
based on results found at every computational time step,

not just on results from each reporting time step.
*********************************************************

Fohhkhkkkokkhkkhkkhhkhr

Analysis Options

FhEt ke hdedwddbdbdhdi

Flow Units ...,,....., s CF8
Process Models:
Rainfall/Runoff ....,..., YES
Snowmelt ..........i.... NO
Groundwater ............ NO
Flow Routing ........... YES
Ponding Allowed ........ YES
Water Quality .......... HO
Infiltration Methed ,..... CURVE NUMBER
Flow Routing Method ...... DYNWAVE
Starting Date <terarar- DEC-24-2010 00:00:00
Ending .Date jyhmsinsmasi: DEC-28-2010 23:00:00
Antecedent Dry Days ....., 0.0
Report Time Step ..,...... 00:05:00
Het Time  Stel M v einhme v 00:03:00
Dry Time Step ............ 01:00:00
Routing Time Step ........ 5.00 sec

LR R E L S 5 5

Element Count
Thdbhwhrsrbrttad

Number of rain gages ...... 1
Number of subcatchments ... 4
Number of nodes ,.......... 4
Number of links ........... 4
Number of pollutants ,..... 0
Number of land uses ....... 0

*hkkkkhkhhkhkhkhhhd

Raingage Summary
hhkkhkhkhkhkdhrkhkkkdu

Data Recording
Name Data Source Type Interval
R1 Rain CUMULATIVE 3 min.
khkhkkkrhkhkhkhkhhhthhhnk
Subcatchment Summary
hhkhkkkhkhkhkkhkhkhkdkhkdthkhkhkikh
Name Area Width FImperv %Slope Rain Gage Outlet
Bl 102.70 2060.00 0.00 0.0958 Rl MHI
B2 105.50 2050.00 0.00 0.1178 Rl FH2
B3 95.70 2020.00 0.00 1.5769 R1 MH3
Bq 95.70 2020.00 0.00 1.5769 R1 MH4
FhF b Edhd ek W
Node Summary
¥rdhEtrddaww

Invert Max. Ponded External
Name Type Elev. Depth Area Inflow
MH1 JUNCTION 5000.00 10.00 0.0
MHZ JUNCTION 5000.00 10.00 0.0
MH3 JUNCTION 5000.00 10.00 0.0

SWMAT 5 Page 1



Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011

MH4 JUNCTION 5000.00 10.00 0.0
o1 OUTFALL 4994 .00 3.00 0.0
02 OUTFALL 4994 .00 3.00 0:0
' 03 OUTFALL 4994.00 3.00 0.0
04 OQUTFALL 4994 .00 3.00 0.0
L R B I
Link Summary
LA S & & 5 8 N BT
Name From Node To Mode Type Length $5lope Roughnesa
Pl MH1 ol CONDULT 400, 0 1.5002 0.,0130
P2 MHZ o2 CONDUIT 400,90 1.5002 Q.0130
P3 S a3 CONDUIT 400.0 1.5002 o.0L30
P4 MHq D4 CONDUIT 400.0 1.5002 0,0130
*********************
Cross Section Summary
Ahhkkhkkhhkhkhkhdhthkhhdtk
Full Full Hyd. Max. No. of Full
Conduit Shape Depth Area Rad. Width Barrels Flow
Pl CIRCULAR 3.00 =07 0.75 3.00 1 81.69
P2 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
P3 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
P4 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
*********************
Control Actions Taken
*********************
************************** Volume Depth
Runoff Quantity Continuity acre-feet inches
************************** _____ o= e -
Total Precipitation ...,.. 86.580 2.600
Evaporation Loss ,........ 0.000 0.000
Infiltration Loss ........ 35.712 1.072
Surface Runoff ,,.,....,.. 50.122 1.505
Final Surface Storage .... 0.749 0.023
Continuity Error (%) ..... -0.005
************************** Volume Volume
Flow Routing Continuity acre-feet 106 gal
************************** —_———— - e Bt e
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ..,.... 50.122 16.333
Groundwater Inflow 0.000 0.000
RDITI Inflow 0.000 0.000
External Inflow "ol 0.000 0.000
External Outflow .,..... 50.121 16.333
Internal Outflow ......... 0.000 0.000
Storage Losses s ometae 4 0.000 0.000
Initial Stored Volume . ... 0.000 0.000
Final Stored Volume ....., 0.000 0.000
Continuity Error (%) ..... 0.001

***************************

Time-Step Critical Elements
******'k********************

None

********************************

Highest Flow Instability Indexes

********************************

All links are stable.

*‘k***********************

SWMM 5 Page 2



Routing Time Step Summary
*************************

Minimum Time Step 5.00 sec
Average Time Step 5.00 sec
Maximum Time Step 5.00 sec
Percent in Steady State 0.00
Average Iterations per Step 2.00
***************************
Subcatchment Runoff Summary
***************************
Total Total Total Total Total
Precip Runon Evap Infil Runoff
Subcatchment in in in in in
Bl 2.60 0.00 0.00 1.19 .37
B2 2.60 0.00 0.00 0.84 L. 73
B3 2.60 0.00 0.00 L322 1.27
B4 2.60 0.00 0.00 0.96 1.63
******************
Node Depth Summary
******************
Average Maximum Maximum Time of Max
Depth Depth HGL Occurrence
Node Type Feet Feet Feet days hr:min
MH1 JUNCTION 0.19 0.59 5000.59 0 03:27
MH2 JUNCTION 0.20 0.87 5000.87 0 02:12
MH3 JUNCTION 0.15 0.93 5000.93 0 02:03
MH4 JUNCTION 0.15 1.40 5001.40 0 02:03
01 OUTFALL 0.19 0.59 4994 .59 0 03:27
Q2 QUTFALL 0.19 0.87 4994 .87 0 02:26
03 OUTFALL 0.13 0.93 4994.93 0 02:03
o4 OUTFALL 0.14 1.40 4995.40 0 02:03
*******************
Node Inflow Summary
*******************
Maximum Maximum Lateral
Lateral Total Time of Max Inflow
Inflow Inflow Occurrence Volume
Node Type CFS CFE days hr:min 10"6 gal
MH1 JUNCTION 6.81 6.81 0 03:27 3.821
MH2 JUNCTION 14 .96 14.96 0 02:12 4.963
MH3 JUNCTION 16.88 l6.88 0 02:03 3.312
MH4 JUNCTION 36.19 36.19 0 02:03 4.236
01 QUTFALL 0.00 6.81 0 03:27 0.000
02 OUTFALL 0.00 14.96 0 02:12 0.000
03 OUTFALL 0.00 16.89 0 02:03 0.000
04 OUTFALL 0.00 36.18 0 02:03 0.000

**********************

Node Surcharge Summary
**********************

No nodes were surcharged.

*********************

Node Flooding Summary
*********************

No nodes were flooded.

SWM 5

it ]
I~
--#—-f W
Total
Runoff Runoff
10”6 gal CFS
3.82 6.81
4.96 14.96
3.31 16.88
4.24 36.19
Total
Inflow
Volume
10%6 gal
3.821
4.963
3.312
4.236
3.821
4.963
3.312
4.236
Page 3
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Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011

***********************
Outfall Loading Summary
4\ ***********************
Flow Ay Max Total
Freqg Flow Flow Volume
Outfall Node Pcnt CFS CFS 1076 gal
o1 99.36 1.20 6.81 3.821
02 99.51 1.56 14.96 4.963
o3 99 .46 1.04 16.89 3.312
04 99.59 933 36.18 4.236
System 99.48 5.12 74.34 16.331
********************
Link Flow Summary
********************
Maximum Time of Max Maximum Max/ Max/
|Flow|  Occurrence | veloc| Full Full
Link Type CFS days hr:min ft/sec Flow Depth
Pl CONDUIT 6.81 0 03:27 7.01 0.08 0.20
P2 CONDUIT 14.96 0 02:12 8.80 0.18 0.29
B3 CONDUIT 16.89 0 02:03 9.10 0.21 0.31
P4 CONDUIT 36.18 0 02:03 11.20 0.44 0.47
***************************
Flow Clasgification Summaxry
***************************
Adjusted --- Fraction of Time in Flow Class ---- Avg. Avg.
/Actual Up Down Sub Sup Up Down Froude Flow
Conduit Length Dry Drxy Dry Crit Crit Crit crit Number Change
Pl 1.00 G.00 000 0.00 0.00 1.00 0.00 0.00 1.73 0.0000
P2 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.73 0.0000
P3 1.00 0.00 0.00 0,00 0.00 1.00 @.00 o.oon 1.74 0.0000
P4 1.00 O.o0 .60 D.00 ©.00 1.00 0.00 0.00 1.72 0.0000

*************************

Conduit Surcharge Summary
*************************

No conduits were surcharged.

Analysis begun on: Thu Feb 03 15:33:13 2011
Analysis ended on: Thu Feb 03 15:33:15 2011
Total elapsed time: 00:00:02

SWMM 5 Page 4
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Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011
Results printed on 2-3-2011 %¥IMP=0 D-IMP and D-PER=/0
Rain Time Interval adjusted at 0:03
*********************************************************
NOTE: The summary statistics displayed in thig report are
based on results found at every computational time step,
not just on results from each reporting time step.
*********************************************************
****************
Analysis Options
Fhhkkkkkhkrkhkkhohk
Flow Units ) CFS
Process Models:

Rainfall/Runoff ..,...., YES

Snowmelt SiiisiniEn ey s NO

Groundwater NO

Flow Routing ........... YES

Ponding Allowed YES

Water Quality .......... NO
Infiltration Method ...... CURVE_NUMBER
Flow Routing Method ..., .. DYNWAVE
Starting Date DEC-24-2010 00:00:00
Ending Date R P DEC-28-2010 23:00:00
Antecedent Dry Days ...,.. 0.0
Report Time Step ......... 00:05:00
Wet Time Step .......... .. 00:03:00
Dry Time Step ............ 01:00:00
Routing Time Step ........ 5.00 sec
'll'l'**'ljii-f'l'l
Element Count
hhkkkdhkdhkdhdhhh
Number of rain gages ,..... 1
Number of subcatchments ... 4
Number of nodes ,.......... ]
Number of links ...,....... 4
Number of pollutants ....,.. a
Humber of land uses ....,. 0
dhhkhkkhk ok Kk dhokk*
Raingage Summary
Fhkhkkhdkhkhkhhkdhs

Data Recording
Name Data Source Type Interval
R1 Rain CUMULATIVE 3 min.
********************
Subcatchment Summary
********************
Name Area Width $Imperv %¥Slope Rain Gage
Bl 102.70 2060.00 0.00 0.0958 Rl
B2 105.50 2050.00 0.00 0.1178 R1
B3 95(..70 2020.00 0.00 1.5769 Rl
B4 95.70 2020.00 0.00 1.5769 R1
KekFwrhhdhratw
Node Summary
llii#*}aﬁii"*
Invert Max. Ponded External

Name Type Elev Depth Area Inflow
MH1 JUNCTION 5000.00 10.00 0.0
MHZ JUNCTION 5000.00 10.00 0.0
MH3 JUNCTION 5000.00 10.00 0.0

SWMM 5

Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011

7

Outlet

Page 1



Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011

. MH4 JUNCTION 5000.00 10.00 0.0
n o1 QUTFALL 4994 .00 3.00 a.o
! 02 OQUTFALL 4994 .00 3.00 Q.0
5 03 OUTFALIL 4994 .00 3.00 0.0
04 OUTFALL 4994.00 3.00 0.0
hkkkhkhkdhkksd
Link Summary
khkkkhkkkhhkx
Name From Node To Node Type Length %$5lope Roughness
Pl MH1 o1 CONDUIT 400.0 1.5002 0.0130
P2 MH2 02 CONDUIT 400.0 1.5002 0.0130
E3 MH3 Q3 CONDUIT 400.0 1.5002 0.0130
P4 MH4 04 CONDUIT 400.0 1.5002 0.0130
*********************
Crogs Section Summary
*********************
Full Full Hyd. Max. No. of Full
Conduit Shape Depth Area Rad. Width Barrels Flow
P1 CIRCULAR 3.00 7.07 0.75 3.490 1 81.69
P2 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
P3 CIRCULAR 3.00 7.07 D.78 3.00 1 81.69
P4 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
*********************
Control Actions Taken
*********************
Rk ok Kk ko k ok ok ko k ok kk ok ok kkowek ok Volume Depth
Runoff Quantity Continuity acre-feet inches
************************** _____ - = S ———
Total Precipitation ..,,.. 86.580 2.600
Evaporation Loss ....,.... 0.000 0.000
Infiltration Loss ........ 39.477 1.186
Surface Runoff ...,....... 27.646 0.830
Final Surface Storage ..., 19.457 0.584
Continuity Error (%) ..., -0.001
*************’k************ Volume Volume
Flow Routing Continuity acre-feet 10"6 gal
************************** _____ - — _— -
Dry Weather Inflow . 0.000 0.000
Wet Weather Inflow ....... 27.646 9.009
Groundwater Inflow 3 0.000 0.000
RDII Inflow ............., 0.000 0.000
External Inflow ,...,... .. 0.000 0.000
External Outflow ., ..., - 27.646 9.009
Internal outflow ......... 0.000 0.000
Storage Losses ........... 0.000 0.000
Initial Stored Volume .... 0.000 0.000
Final Stored Volume ...... 0.000 0.000
Continuity Error (%) ..... 0.000

***************************

Time-Step Critical Elements
***************************

None

********************************

Highest Flow Instability Indexes

********************************

All links are stable.

*************************

SWnmM 5 Page 2



Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011

Routing

Time Step Summary

*************************

Minimum
Average
Maximum
Percent

Time Step
Time Step
Time Step
in Steady State

Average Iterations per Step

***************************

Subcatchment Runoff Summary
***************************

Total

Precip
Subcatchment in
B1 2.60
B2 2.60
B3 2.60
B4 2.60
******************
Node Depth Summary
******************
Node Type
MH1 JUNCTION
MHZ JUNCTION
MH3 JUNCTION
MH4 JUNCTION
o1 OUTFALL
02 OUTFALL
03 OUTFALL
04 OUTFALL
*******************
Node Inflow Summary
*******************
Node Type
MH1 JUNCTION
MH2 JUNCTION
MH3 JUNCTION
MH4 JUNCTION
01 OUTFALL
02 OUTFALL
03 OUTFALL
el OUTFALL

**********************
Node Surcharge Summary
**********************

No nodes were surcharged.

*********************

Node Flooding Summary
*********************

No nodes were flooded.

SWMM 5

5.00 sec
5.00 sec
5.00 sec
0.00
2.00
Total
Runon
in
0.00
0.00
0.00
0.00
Average Maximum
Depth Depth
Feet Feet
0.15 0.35
0.16 0.49
0.10 0.52
0.10 0.68
0.14 0.35
0:15 0.49
0.10 0.52
0.10 0.68

Maximum Maximum

Lateral Total
Inflow Inflow
CFS CFS8
2.42 2.42
4.67 4.67
Q.-35 535
9.16 9.16
0.00 2.42
0.00 4.67
0.00 5.35
0.00 9.16

0.

Maximum
HGL
Feet

.35

5000
5000.49
5000.52
5000.
4994 .
4994 .
4994.
4994 .

Time of Max
Occurrence
days hr:min
06:
06:
03:

Coovoocoooo

Total

il

Time of Max
Occurrence
days hr:min

06:
06 :
03:

Coococooo

Lateral
Inflow
Volume

10™6 gal

COCOONRFNN

Tot
Runo

al
£f

1076 gal

NHNMODND RN

Peak Runoff

Runoff Coeff
CFS
2.42 0.279
4.67 0.363
5.35 0.286
9.:516 0.347
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4 L T R R e R e
L Outfall Loading Summary
uy’ R R R R R B R L

Flow Avg. Max. Total

Freq Flow Flow Volume

Outfall Node Pcnt . CFS CFS 10%6 gal
o1 90.98 0.69 2.42 2.023
02 91.83 0.92 4.67 2.706
03 41.96 1.44 5.35 1.934
04 43 .44 1.69 o 5) 2.346
System 67.05 4.74 20.29 9.008
PR X R R R R R R S ey
Link Flow Summary
AT hEART T AR TN T bbb kb

Maximum Time of Max Maximum Max/ Max/

|Flow|  Occurrence [Veloc| Full Full
Link Type CFS days hr:min ft/sec Flow Depth
Pl CONDUIT 2.42 0 06:03 5.16 0.03 0.12
P2 CONDUIT 4.67 QO 06:00 6.26 0.06 0.16
P3 CONDUIT 5.35 0 03:34 6.49 0.07 0.17
P4 CONDUIT 9.16 0 02:42 7.63 0.11 0.23
LR R e e R R R L]
Flow Classification Summary
FhFthh kT A d bbb e h et e b
Adjusted --- Fraction of Time in Flow Class ---- Avg. Avg.
/Actual Up Down Sub Sup Up Down Froude Flow

Conduit Length Dry Dry Dry Crit Crit Crit Crit Number Change
Pl 1.00 0.01 ©0.00 O0.00 O0.06 0.93 0.00 0.00 1.55 0.0000
P2 1.00 0.01 0,00 000 0,05 O.94 0.00 0.00 1.58 0.0000
P3 1.0 .01 0,00 0.00 0,56 0,42 Q.00 ©.00 0.73 0.0000
P4 1.00 0.0 0.00 0.00 0.55 0.44 0.00 G.00 0.76 0.0000

hkxhdwddbhohhesshrtargrrrsrbaddh

Conduit Surcharge Summary
EEE R R S R R R X e

No conduits were surcharged.

Analysis begun on: Thu Feb 03 15:36:40 2011
Analysis ended on: Thu Feb 03 15:36:42 2011
Total elapsed time: 00:00:02
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EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.021) }L_’l l_,t'! ™ J
——— e — e 1 e R —— e e J -?'.' l_.- N |
Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011
Results printed on 2-3-2011 %IMP=0 D-IMP and D-PER=0 Low CN
Rain Time Interval adjusted at 0:03
*********************************************************
NOTE: The summary statistics displayed in this report are
based on results found at every computatlonal time step,
not just on results from each reporting time step.
*********************************************************
Fhhkdhkhhkkdhh bk ki
Analysis Options
khhkhkhkkhkhhhhthdhn
Flow Units .i.iciuy.uuy, . CFS
Process Models:

Rainfall/Runoff ,..,.... YES

Snowmelt ....,......,... NO

Groundwater ...,..,..... NG

Flow Routing ,,........, YES

Ponding Allowed ........ YES

Water Quality ..,....... HO
Infiltration Method ...... CURVE_NUMBER
Flow Routing Method ... ... DYNWAVE
Starting Date ............ DEC-24-2010 00:00:00
Ending Date .............. DEC-28-2010 23:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:05:00
Wet Time Step ...,., ... 00:03:00
Dry Time Step ............ 01:00:00
Routing Time Step .,...._, 5.00 sec
kkdkhkkk ok ok ok okt
Element Count
hhkhkkkkdkkkhkhx
Number of rain gages v
Number of subcatchments ... 4
Number of nodes weaan B
Number of links ........... 2
Number of pollutants ...... 0
Number of land uses ,,..... 4]
****************
Raingage Summary
Khkkkhdkhhhkhhkhkhohdw

Data Recording
Name Data Source Type Interval
R1 Rain CUMULATIVE 3 min.
*****************'k**
Subcatchment Summary
********************
Name Area Width $Imperv ¥Slope Rain Gage Outlet
Bl 102.70 2060.00 56.00 0.0958 R1 MH1
B2 105.50 2050.00 80.040 0.1178 Rl MHZ
B3 95.70 2020.00 56.00 1.5769 R] MH3
B4 95.70 2020.00 HO. 0D 1.57649 k1 MH4
Thkkhkk ok ok ok ok ok
Node Summary
(R R
Invert Max. Ponded External

Name Type Elev. Depth Area Inflow
MH1 JUNCTION 5000.00 10.00 0.0
MH2 JUNCTION 5000.00 10.00 0.0
MH3 JUNCTION 5000.00 10.00 0.0

SWMM 5 Page 1
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[

MH4 JUNCTION 5000.
ol OUTFALL 4994 .
02 CUTFALL 4994
03 OUTFALL 4994,
04 OUTFALL 4994
************
Link Summary
************
Name From Node To Node
P1 MH1 01
P2 MHZ 02
P3 MH3 03
P4 KH4 04
*********************
Cross Section Summary
*********************

Full
Conduit Shape Depth
P1 CIRCULAR 3.00
P2 CIRCULAR 3.00
P3 CIRCULAR 3.00
P4 CIRCULAR 3.00
*********************
Control Actionsg Taken
*********************
************************** vOlume
Runoff Quantity Continuity acre-feet
************************** — e ————— e -
Total Precipitation i 86.580
Evaporation Loss .., ... 0.000
Infiltration Loss 22.069
Surface Runoff ,.,,.... . 64.469
Final Surface Storage ., ., 0.098
Continuity Error (%) ..... -0.065
************************** Volume

acre-feet

Flow Routing Continuity
**************************

Dry Weather Inflow 0.000
Wet Weather Inflow 64.469
Groundwater Inflow ., .. 0.000
RDIT Inflow ..,..,,. .. .. 0.000
External Inflow 0.000
External Outflow .., . . 60.511
Internal Outflow 3.957
Storage Leszes ... ... 0.000
Initial Stored Volume 0.000
Final Stored Volume ... . . 0.000
Continuity Error (%) ..... 0.002

***************************

Time-Step Critical Elementg
***************************

None

********************************

Highest Flow Instability Indexes

********************************

All links are stable.

*************************

SWMM 5

00
00

.00

00
00

10.0
3.0
3.0
3.0
34p

Type
CONDUIT
CONDUIT
CONDUIT
CONDUIT

Full
Area
7.07
7.07
7197
7.07

Depth
inches
.600
.000
.663
.936
.003

OroOoNn

Volume
10%6 gal
0.000
21.008
0.000
0.000
0.000
19.718
1.289
0.000
0.000
0.000

0
[¢]
Q
0
0

Hyd.
Rad.

0.75
0.75
0.

0.75

75

SO oo Qo
SCoocoo

Length

400.0
400.0
400.0
400.0

Max.
Width
3.00
3.00
3.00
3.00

%¥S1op

1.5002
1.5002
1.5002
1.5002

No.

of

Barrelg

1
1
1

-21-2011

e Roughness

0.0130
0.0130
0.0130
0.0130
ull
low
69
69
69
69
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Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011

Routing Time Step Summary
*************************
Minimum Time Step

Average Time Step

Maximum Time Step

Percent in Steady State
Average Iterations per Step

.00 sec
.00 sec

Vo vumu;
o
o
o)
@
Q

***************************

Subcatchment Runoff Summary
***************************

Total Total Total Total Total Total Peak Runof
Precip Runon Evap Infil Runof f Runoff Runoff Coef £
Subcatchment in in in in in 1076 gal CFS
Bl 2.60 0.00 0.00 0.94 1.65 4.60 109.35 0.635
B2 2.60 0.00 0.00 0.41 2.19 6.27 135.73 0.841
B3 2.60 0.00 0.00 0.90 1.70 4.43 212.94 0.655
B4 2.60 0.00 6.00 0.41 2.20 5.4d 266.71 0.845

******************

Node Depth Summary

******************

Average Maximum Maximum Time of Max

Depth Depth HGL Occurrence
Node Type Feet Feet Feet days hr:min
MH1 JUNCTION 0.15 7.77 5007.77 0 01:33
MH2 JUNCTION 0.18 10.00 5010.00 0 01:29
MH3 JUNCTION 0.14 10.00 5010.00 0 01:24
MH4 JUNCTION 0.15 10.00 5010.00 0 01:23
o1 OUTFALL 0.12 3.00 4997.00 0 01:28
02 OUTFALL 0.13 3.00 4997.00 0 01:27
03 OUTFALL 0.10 3.00 4997.00 Q0 01:22
04 OUTFALL 0.11 3.00 4997.00 0 01:22
*******************
Node Inflow Summary
*******************
Maximum Maximum Lateral Total
Lateral Total Time of Max Inflow Inflow
Inflow Inflow Occurrence Volume Volume
Node Type CFS CFS days hr:min 10"6 gal 10”6 gal
MH1 JUNCTION 109.35 109.35 0 01:33 4.604 4.604
FH2 JUNCTION 135.73 135.73 0 01:36 6.267 6.267
MH3 JUNCTION 212.84 212.84 0 01:30 4.428 4.428
MH4 JUNCTION 266.63 266.63 0 01:30 5.708 5.708
[OXA OUTFALL 0.00 109.34 0 01:33 0.000 4.603
02 OUTFALL 0.00 120.24 0 01:34 0.000 6.153
03 OUTFALL 0.00 120.24 0 01:29 0.000 4.090
04 OQUTFALL 0.00 120.24 0 01l:28 0.000 4.870

**********************

Node Surcharge Summary
**********************

Surcharging occurs when water rises above the top of the highest conduit.

Max. Height Min. Depth

Hours Above Crown Below Rim
Node Type Surcharged Feet Feet
MH1 JUNCTION 0.46 4.772 2.228
MH2 JUNCTION 0.75 7.000 0.000
MH3 JUNCTION 0.46 7.000 0.000
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i

MH4 JUNCTION 0.70 7.000 0.000

*********************

Node Flooding Summary
*********************

, Whether it ponds or not.

Flooding refers to all water that overflows a node

Total Maximum
Maximum Time of Max Flood Ponded
Hourg Rate Occurrence Volume Depth
Node Flooded CFS  days hr:min 10%6 gal Feet
MH2 0.41 15.48 0 01136 0.113 10.00
MH3 0.28 92.32 0 01:30 0.338 10.00
MH4 0.48 145.97 0 01:30 0.838 10.00
***********************
Outfall Loading Summary
***********************
Flow Avg Max Total
Freq Flow Flow Volume
Outfall Node Pent CFS CFS 10%6 gal
01 99.95 1.44 109.34 4.603
02 99.95 1.92 120.24 6.153
03 99.95 1.28 120.24 4.090
O 7133 2.4 120.24 4.870
System 92.79 6.77 470.07 19.717
********************
Link Flow Summary
********************
Maximum Time of Max Maximum Max/ Max/
|Flow|  Occurrence | Veloc| Full Full
Link Type CFS days hr:min ft/sec Flow Depth
Pl CONDUIT 109.34 0 01:33 1547 1.34 L.00
P2 CONDUIT 120.24 0 01l:34 17.01 1,47 1.00
P3 CONDUIT 120.24 0 01:29 17.01 1.47 1.00
P4 CONDUIT 120.24 0 01:28 17.01 1.47 1.00
***************************
Flow Clagsification Summary
***************************
Adjusted --- Fraction of Time in Flow Clasg ---- Avg.
/Actual Up Down Sub Sup Up Down Froude
Conduit Length Dry Dry Dry Crit Crit Crit cCrit Number
Pl 1.00 0.00 0.00 o.00 0.00 1.00 0.00 0.00 1.73
P2 1,0 0.00 0.00 O0.00 0.01 0.99 0.00 0.00 1.63
P3 1.00 0.00 0.00 O0.00 0.00 1.00 0,00 Q.00 1.60
P4 .00 0,00 0,00 0.00 0.01 0.99 0.00 0.00 1.42
*************************
Conduit Surcharge Summary
*************************
Hours Hours
“=-===--- HoOurs Full ----a--_ Above Full Capacity
Conduit Both Ends Upstream Dnstream Normal Flow Limited
P1 0.30 0.30 0.30 0.51 0.30

SWIIM 5

Flow
Change

0.
0.
0.
0.

0000
0000
0000
0000

-2011
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P2 0.86 0.66 0.66 0.78 0.65

B 0.39 0,39 0,39 0.449 0,38 i { -~

P4 0.53 0.63 0. &4 0.2 0.63 f | Eal |
F\ \ .-,"I'._.r sl

Analysis begun on: Thu Feb 03 17:05:22 2011
Analysis ended on: Thu Feb 03 17:05:24 2011
Total elapsed time: 00:00:02
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Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011
Results printed on 2-4-2011 $IMP=0 D-IMP and D-PER=/0 Low CN
Rain Time Interval adjusted at 0:03

*********************************************************
NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,

not just on results from each reporting time step.
*********************************************************

LR R T

Analysisg Options

EE R S S R R R R Y

Flow Units: aupessamss vows CES
Process Models:
Rainfall/Runoff ...,.... YES
Snowmelt uvuldaleahil e NO
Groundwater ,.......,... o
Flow Routing ........... YES
Ponding Allowed ........ YES
Water Quality .......... NO
Infiltration Method .,.... CURVE_NUMBER
Flow Routing Method ...... DYNWAVE
Starting Date .........., DEC-24-2010 00:00:00
Ending Date e PR e DEC-28-2010 23:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:05:00
Wet Time Step ............ 00:03:00
Dry Time Step ......, se.. 01:00:00
Routing Time Step ...... . 5.00 sec

kbt kb Tk bR

Element Count
L A R R R R RS RN

Number of rain gages ....,. 1

Number of subcatchments i
Number of nodes ...., yer-. H
Number of links ...... e 4
Number of pollutants 0
Number of land uses 4]
ERRAN AR bR A AT
Raingage Summary
R R TR e
Data Recording
Name Data Source Type Interval
R1 Rain CUMULATIVE 3 min.
tEw TR hdbdosdshbrtrrdad
Subcatchment Summary
FhhkEFhEhdhdaddbosddrhdbrs
Name Area Width $Imperv %$Slope Rain Gage Outlet
Bl 102.70 2060.00 56 .00 0.0958 Rl MH1
B2 105.50 2050.00 80.00 0.1178 R1 MH2
B3 95:. 70 2020.00 56.00 1.5769 Rl MH3
B4 95.70 2020.00 80.00 1.5769 R1 MH4
wd bk dbdd ke ok
Node Summary
kdFhdr bk v o
Invert Max. Ponded External
Name Type Elev. Depth Area Inflow
MH1 JUNCTION 5000.00 10.00 0.0
MH2 JUNCTION 5000.00 10.00 0.0
MH3 JUNCTION 5000.00 10.00 0.0
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Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1

MH4 JUNCTION 5000.
01 OUTFALL 4994 .
02 OUTFALL 4994 .
03 OUTFALL 4994 .
04 OUTFALL 4994 .
Fhkkkkkkhkkhx
Link Summary
************
Name From Node To Node
P1 MH1 o1
P2 MH2 Q2
B3 MH3 03
P4 MH4 04
*********************
Cross Section Summary
*********************

Full
Conduit Shape Depth
P1 CIRCULAR 3.00
B2 CIRCULAR 3.00
P3 CIRCULAR 3.00
P4 CIRCULAR 3.00
*********************
Control Actions Taken
*********************
************************** Volume

Runoff Quantity Continuity
**************************
Total Precipitation
Evaporation Loss
Infiltration Losg
Surface Runoff
Final Surface Storage
Continuity Error (%)

**************************

Flow Routing Continuity
**************************

acre-feet
.580
0.000
.069
.446
0.121
.065

Volume
acre-feet

Dry Weather Inflow ..,.... 0.000
Wet Weather Inflow ....... 64.446
Groundwater Inflow 0.000
RDII Inflow PR 0.000
External Inflow ..,,...... 0.000
External Outflow ......... 60.492
Internal Outflow .,,....,. 3.953
Storage Losses .........., 0.000
Initial Stored Volume 0.000
Final Stored Volume . ..... 0.000
Continuity Error (%) ..., . 0.002

***************************

Time-Step Critical Elements
***************************

None

********************************

Highest Flow Instability Indexes

********************************

All links are stable.

*************************

SWMM 5

o
(o)
wWwwwo

Type
CONDUIT
CONDUIT
CONDUIT
CONDUIT

Depth
inches
.600
.000
.663
. 935
.004

SrooNn

oD oo
L= = B = = )

Length
400.0 1.5002
400.0 1.5002
400.0 1.5002
400.0 1.5002
Max. No. of

Width Barrels

3.00 1
3.00 1
3.00 1
3.00 1

-21-2011

%Slope Roughness

0.0130
0.0130
0.0130
0.0130
Full
Flow
81.69
81.69
81.69
81.69
Page 2



Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011

Routing Time Step Summary
*************************

Minimum Time Step 5.00 sec ;
Average Time Step 5.00 sec “
Maximum Time Step 5.00 sec
Percent in Steady State 0.00
Average Iterations per Step 2.02
***************************
Subcatchment Runoff Summary
***************************
Total Total Total Total Total Total Peak Runoff
Precip Runon Evap Infil Runoff Runoff Runoff Coeff
Subcatchment in in in in in 10%6 gal CFS
Bl 2.60 0.00 0.00 0.94 1.65 4.60 109.29 0.635
B2 2.60 0.00 0.00 0.41 2.19 6.26 135.65 0.841
B3 2.60 0.00 0.00 0.90 1.70 4.43 212 .91 0.655
B4 2.60 0.00 0.00 0.41 2.249 5.l 266 .66 0.845

******************

Node Depth Summary

******************

Average Maximum Maximum Time of M

Depth Depth HGL Occurrence
Node Type Feet Feet Feet days hr:min
MH1 JUNCTION 0.15 7.76 5007.76 0 01:33
MH2Z JUNCTION 0.18 10.00 5010.00 0 01:29
MH3 JUNCTION 0.14 10.00 5010.00 0 01:24
MH4 JUNCTION 918 10.00 5010.00 0 01:23
o1 QUTFALL 0.12 3.00 4997.00 0 01:28
02 OUTFALL Q .13 3.00 4997.00 0 01:27
03 OUTFALL 0.10 3.00 4997.00 0 01:22
04 OUTFALL 0. 3.00 4997.00 0 0l:22
*******************
Node Inflow Summary
*******************
Maximum Maximum Lateral Total
Lateral Total Time of Max Inflow Inflow
Inflow Inflow Occurrence Volume Volume
Node Type CFS CFS days hrimin 16°6 gal 10°6 gal
MH1 JUNCTION 109.29 109.29 0 01:33 4.602 4.602
MH2 JUNCTION 135.65 135.65 0 01:36 6.264 6.264
MH3 JUNCTION 212.82 212.82 0 01:30 4.427 4.427
MH4 JUNCTION 266.57 266.57 0 01:30 5.706 5.706
01 OUTFALL 0.00 109.28 0 01:33 0.000 4.602
02 OUTFAILL 0.00 120.24 0 01:34 0.000 6.151
03 OUTFALL 0.00 120.24 0 01:29 0.000 4.089
04 OUTFALL 0.00 120.24 0 0l:28 0.000 4.868

**********************

Node Surcharge Summary
**********************

Surcharging occurs when water rises above the top of the highest conduit.

Max. Height Min. Depth

Hoursg Above Crown Below Rim
Node Type Surcharged Feet Fee
MH1 JUNCTION 0.46 4.760 2.240
MH2 JUNCTION 0.75 7.000 0.000
MH3 JUNCTION 0.46 7.000 0.000

SWIM 5 Page 3
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MH4 JUNCTION 0.70 7.000 0.000

j E 3
J{I eSS S S SRR SRR R R ER NN NN

Node Flooding Summary

EThhEk Ak FFAAFFE AT AT

Flooding refers to all water that overflows a node, whether it ponds or not.

Total Maximum

Maximum Time of Max Flood Ponded
Hours Rate Occurrence Volume Depth
Node Flooded CFS days hr:min 10%6 gal Feet
MH2 0.41 15.40 0 01:36 0.113 10.00
MH3 0.28 92.30 0 01:30 0.338 10.00
MH4 0.48 145.92 0 01:30 0.838 10.00
hdahdhdhbhbdddbrrhederhend
Outfall Loading Summary
S E s n A REREEEEREEEFE]
Flow Avg Max Total
Freq Flow Flow Volume
Outfall Node Pcnt CFS CFS 106 gal
o1 916 .95 1.44 109.28 4.602
Q2 919 195 1.92 120.24 6..151
03 99.95 s 8 120.24 4.089
O 71.31 2.13 120.24 4.868
System 92.79 6.76 470.01 19. 711
R A E RS S R R RS R RN
Link Flow Summary
L RS RS SEE L RS R RS R
Maximum Time of Max Maximum Max/ Max/
|Flow|  Occurrence  |Veloc] Full Full
Link Type CFS days hr:min ft/sec Flow Depth
Pl CONDUIT 109.28 0 01:33 15.46 1.34 1.00
P2 CONDUIT 120.24 0 01:34 17.01 1.47 1.00
P3 CONDUIT 120.24 0 01:29 17.01 L.47 1.00
P4 CONDUIT 120.24 0 01:28 17.01 1.47 1.00
AExFhkEF AT rAdvddbvdvdabbeodbdods
Flow Classification Summary
Tkt At A ErF A bbb bbb e w
Adjusted --- Fraction of Time in Flow Class ----  Avg. Avg.
/Actual Up Down Sub Sup Up Down Froude Flow
Conduit Length Dry Dry Dry Crit Crit Crit Crit Number Change
Pk 1.00 Q.00 o.00 0,00 0,00 1.00 O.00 O.00 L. 78 0.0000
P2 1.400 0.40 ©0.00 0.00 ©0.01 0.93 0,00 0.00 1.63 0.0000
1=x | 1.00 .00 ©.90 0.00 ©0.00 1.00 Q,00 ©0.00 1.60 0.0000
P4 1.00 o.000 D00 O0.00 0.01 0.9%9 0,00 0.00 1.42 0.0000
e s P R R R E R L s IR
Conduit Surcharge Summary
FhEFAFTT A A TIANTAIAR A ohdn b
Hours Hours
--------- Hours Full -------- Above Full Capacity
Conduit Both Ends Upstream Dnstream Normal Flow  Limited
Pl 0.30 0.30 0.30 0.51 0.30

SWnM 5 Page 4
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nq

Analysis begun on:
Analysis ended on:
Total elapsed time:

SWMM 5

0.66 0.
V.33 0
0.&a4 0.6

Fri Feb 04 09:39:30
Fri Feb 04 09:39:32
00:00:02

—f
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Sensitivity Analysig #1 - SWMM and AHYMO Comparison Results 1-21-2011
Results printed on 2-4-2011 Run #4
Rain Time Interval adjusted at 0:03

*********************************************************
NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,

not just on results from each reporting time step.
*********************************************************

LE S S A S 2 RN EEEEEE

Analysis Options
AddrhdhE kb AR T b b

Flow UNIES -pwsureimames i Gl
Process Models:
Rainfall/Runoff ...., .. YES
Sxogme Lt FirG e h W ESEN LT N
Groundwater .........,.. HQ
Flow Routing ........... YES
Ponding Allowed ....,... YES
Water Quality .......... NO
Infiltration Method ....,. CURVE_NUMBER
Flow Routing Method ...... DYNWAVE
Starting Date .........,... DEC-24-2010 00:00:00
Ending Date .ipeiseaiiziai DEC-28-2010 23:00:00
Antecedent Dry Days ,..... 0.0
Report Time Step ......... 00:05:00
Wet Time Step ............ 00:03:00
Dry Time Step ............ 01:00:00
Routing Time Step ........ 5.00 sec

e AR 2 R T

Element Count
rET A A ERRAR A

Number of rain gages 1
Number of subcatchments 4
Number of nodes sraeas B
Number of links ........, 4
Number of pollutants a
Number of land uses 4]
a2 A E S R R R T P
Raingage Summary
LR R T R R R ]
Data Recording
Name Data Source Type Interval
R1 Rain CUMULATIVE 3 min.
LR R R R R e ek 5
Subcatchment Summary
Fhdkhkdkd ok hkhhhdkkdd
Name Area width sImperv %¥Slope Rain Gage Outlet
Bl 102.70 2060.00 56.00 0.0958 Rl MH1
B2 105.50 2050.00 80.00 0.1178 Rl MH2
B3 95.70 2020.00 56.00 1.5769 R1 MH3
B4 95.70 2020.00 80.00 1.5769 R1 MH4
LA R R R XX
Node Summary
Wk Rk bR TR
Invert Max. Ponded External
Name Type Elev. Depth Area Inflow
MH1 JUNCTION 5000.00 10.00 0.0
MH2 JUNCTION 5000.00 10.00 0.0
MH3 JUNCTION 5000.00 10.00 0.0
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f MH4 JUNCTION 5000.00 10.00 0,0
2 o1 OUTFALL 4994.00 3.00 0.0
: 02 OUTFALL 4994.00 3.00 0.0
I 03 OUTFALL 4994 .00 3.00 .0
04 OUTFALL 4994 .00 3.00 G.0
AR N ERE S S
Link Summary
LR R R T TE
Name From Node To Node Type Length %Slope Roughness
Pl MH1 01 CONDUIT 400.0 1.5002 0.0130
P2 MH2 02 CONDUIT 400.0 1.5002 0.0130
P3 MH3 03 CONDUIT 400.0 1.5002 0.0130
P4 MH4 04 CONDUIT 400.0 1.5002 0.0130
kit E kb d T heashewdrhedwn
Cross Section Summary
AR s s S SR RN R R RN YRR
Full Full Hyd. Max . No. of Full
Conduit Shape Depth Area Rad. Width Barrels Flow
Pl CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
P2 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
P3 CIRCULAR 3.00 7.07 (05715 3.00 1 81.69
P4 CIRCULAR 3.00 7.07 0.75 3.00 1, 81.69
LR AR AL S R s R R
Control Actions Taken
Tkt AT RN T F Rk F ATk
BhdFkF R AT EI IR A TR NG AT R b bAdd Volume Depth
Runoff Quantity Continuity acre-feet inches
FEEAdbd e bkt ke ke M A dwwn . I ——
Total Precipitation ,..... 86.580 2.600
Evaporation Loss ..,.., . 0.000 0.000
Infiltration Loss ..:.. i 22.447 0.674
Surface Runoff .........., 63.979 1.921
Final Surface Storage .... 0.196 0.006
Continuity Error (%) ..... -0.048
A E R AR R R R s S R Volume Volume
Flow Routing Continuity acre-feet 10%6 gal
ta e s R R R N R R R R R R R E B SR TR o e ——
Dry Weather Inflow .....,. 0.000 0.000
Wet Weather Inflow ..,,... 63.979 20.848
Groundwater Inflow ....... 0.000 0.000
RDIT Inflow .......cvucueon 0.000 0.000
External Inflow R rruled 0.000 0.000
External Outflow ......... 61.609 20.076
Internal Outflow wali 2.366 0.771
Storage LOSSES ......i.... 0.000 0.000
Initial Stored Volum 0.000 0.000
Final Stored Volume ...... 0.000 0.000
Continuity Error (%) ..... 0.004

LA R R & £ 5k & 8 kB R R R

Time-Step Critical Elements
thA R bk F A AT I AN A bbb h e kg

None

dhhkhkhkkkhhkhkhhhdhhkhhkdhhkhhodkkdkk

Highest Flow Instability Indexes

Ahkkkhkhkhhhhkddhhkhhhaxhhrhrr o hhhhtttrhd

All links are stable.

LS & B R R kR R ]
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Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1

Routing Time Step Summary
*************************
Minimum Time Step 5.00 sec
Average Time Step 5.00 sec
Maximum Time Step 5.00 sec
Percent in Steady State 0.00
Average Iterations ber Step 2.01
***************************
Subcatchment Runoff Summary
***************************
Total Total
Precip Runon
Subcatchment in in
Bl 2.60 0.00
B2 2.60 0.00
B3 2.60 0.00
B4 2.60 0.00

******************

Node Depth Summary
******************

Node
MH1
MR2
MH3
MHa
01
02
03
04

Type

JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL
OUTFALL
OUTFALL
OUTFALL

*******************

Node Inflow Summary
*******************

Type

JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL
OUTFALL
OUTFALL
OUTFALL

**********************

Node Surcharge Summary
**********************

Surcharging occurs when wate

Node Type

MH2 JUNCTION
MH3 JUNCTION
MH4 JUNCTION

SWhM 5

Depth Depth HGL
Feet Feet Feet
0.14 2.50 5002.50
0.17 6.53 5006.53
0.14 10.00 5010.00
0.16 10.00 5010.00
0.13 2.79 4996.79
0.15 3.00 4997.00
0.11 3.00 4997.00
0.14 3.00 4997.00

Maximum Maximum
Lateral Total Time of
Inflow Inflow Occurre
CFs CFS days hr:
82.79 82.79 0 01

102.96 102.96 0 01:

177.09 177.09 0 01.

211.24 211.24 0 01:

0.00 82.80 0 01

0.00 102.96 0 01

0.00 120.24 0 01:

0.00 120.24 0 01
rises above the top of

Hours
Surcharged

0.63
0.47
0.70

Average Maxim

Total
Evap

in

0.00
0.00
0.00
0.00

um  Maximum

Max. Height
Above Crown
Feet

3.535
7.000
7.000

Total
Infil

in
0.97
0.42
0.91
0.41

Time of Max
Occurrence
days hr:min

0 01:39

0 01:45

0 01:25

0 01:24

0 01:39

0 01:34

0 01:24

0 01:23
Lat

Max In
nce Vo
min 10%6
:39 4
45 6
30 4
30 5
39 0
45 0
30 0
29 0

Min. Depth
Below Rim
Feet

3.465
0.000
0.000

Total
Runoff

in
.62
.17
.69
.19

NN

eral
flow
lume
gal
.524
.224
.397
.702
.000
.000
.000
. 000

the highest conduit.

-21-2011

s

F\ﬁ |/ f /
fﬁ-_ i s A
/= ;
; g
Total Peak Runoff
Runoff Runoff Coeff
10"6 gal CFS
4.52 82.79 0.624
6.22 102.96 0.836
4.40 177.14 0.651
5370 211.27 0.844
Total
Inflow
Volume
1076 gal
4.524
6.224
4.397
5.702
4.524
6.224
4.201
5.127
Page 3



Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1 -21-2011

s
*********************
Node Flooding Summary
' *********************

Flooding refers to all water that overflows a node, whether it ponds or not.
Total Maximum
Maximum Time of Max Flood Ponded
Hours Rate Occurrence Volume Depth
Node Flooded CFS  days hr:min 10%6 gal Feet
ME 3 0.26 56.61 0 01:30 0.196 10.00
MH4 0.48 90.86 0 01:30 0.575 10.00
***********************
Outfall Loading Summary
***********************
Flow A, Max. Total
Freq. Flow Flow Volume
Outfall Node Pent . CFS CFS 10%6 gal
01 99.94 1l.41 82.80 4.524
02 99.94 1.94 102.96 6.224
03 99.95 Lw31 120.24 4.201
04 99.95 1.60 120.24 5.127
System 99.95 6.27 425.17 20.075
********************
Link Flow Summary
********************
Maximum Time of Max Maximum Max/ Max/
[Flow|  oOccurrence | Veloc| Full Full
Link Type CFS days hr:min ft/sec Flow  Depth
P1 CONDUIT 82.80 0 01:39 13.18 1.01 0.88
P2 CONDUIT 102.96 0 01:45 14.57 1.26 1.00
P3 CONDUIT 120.24 0 01:30 17.01 1.47 1.00
P4 CONDUIT 120.24 0 01:29 17.01 1.47 1.00
***************************
Flow Classification Summary
***************************
Adjusted "= Fraction of Time in Flow Clasg =--- Avg. Avg.
/Actual Up Down Sub Sup Up Down Froude Flow
Conduit Length Dry Dry Dry crit Crit Crit crit Number Change
Pl 1.00 0.20 0,00 0.00 0.00 1.00 0.00 0.00 1.74 0.0000
P2 1.00 0.00 0.00 0.00 0.01 0.99 o0.00 0.00 1.70 0.0000
P3 1,00 0.00 0,00 0.00 0.00 1.00 0.00 0.00 1.66 0.0000
P4 1.00 0.00 0.00 o0.00 0.01 0.99 0.00 0.00 1,.59 0.0000
*************************
Conduit Surcharge Summary
*************************
Hours Hourg
Tee— e Hours Full ---_____ Above Full Capacity
Conduit Both Ends Upstrean Dnstream Normal Flow Limited
BT 0.01 0.01 0.01 0.16 0.01
P2 0.43 0.43 0.43 0.68 0.43
Ba 0.39 0.39 0.39 0.50 0.39

SWin s Page 4



Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-201 1

P4 0.65 0.65 0. 65 0.

o —f 7 —
Analysis begun on: Fri Feb 04 09:48:07 2011
Analysis ended on: Fri Feb 04 09:48:10 2011
Total elapsed time: 00:00:03

SWiin 5 Page 5









Sensitivity Analysis #1 - SWMM and AHYMO Comparison Resu

EPA

STORM WATER MANA

Sensitivity Analysis
Results printed on 2
Rain Time Interval a

NOTE: The BUmMMAary gt
basad aon regulta fou
oot just on resultg
tf!ttrif*lifllﬁ*i*vi

****************
Analysis Optiong
****************
Flow Units
Process Modelg:
Rainfall/Runoff
Snowmelt MU
Groundwater . ., . .
Flow Routing ., ...
Ponding Alloweq
Water Quality
Infiltration Method
Flow Routing Method
Starting Date
Ending Date
Antecedent Dry Days
Report Time Step
Wet Time Step
Dry Time Step
Routing Time Step

*************

Element Count
*************
Number of
Number of
Number of
Number of
Number of
Number of

nodes
links

land uses

****************

Raingage Summary
****************

Name

Rl

********************

Subcatchment Summary
********************

Name

************

Node Summary
************

Name
MH1
MH2
MH3

SWhnM 5

pollutants

GEMENT MODEL - VERSION 5.0

(Build 5.0.021)

Pk # 5
Its 1-21-2011

e

#1 - SWMM and AHYMO Comparison Results 1-21-2011
-4-2011 Run #5
djusted at 0:03
'*l('*lli"l'l"-fi*fi}t*t*tli#ib*'ﬁi*iirl R
atigtica displayed in this Feport are
nd at every computational time step,
Erom each eporting time step.

f*ti?*ixlk*fif*}tkri*t*t*f}

NO

YES

YES

N0

CURVE_NUMBER
DYNWAVE

=++a.. DEC-24-201¢0 00:00:00
++--.. DEC-28-2010 23:00:00
0.0

00:05:00

00:03:00

01:00:00

5.00 sec

L= - - T

EEXE RN b

Data Recording
Data Source Type Interval
Rain CUMULATIVE 3 min
Area Width $Imperv $Slope Rain Gage Outlet
102.70 750.00 56.00 0.0958 R1 MH1
105.50 1050.00 80.00 0.1178 R1 MH2
95.70 315.00 56.00 1.5769 R1 MH3
95.70 670.00 80.00 1.5769 R1 MH4
Invert Max. Ponded External
Type Elev. Depth Area Inflow
JUNCTION 5000.00 10.00 0.0
JUNCTION 5000.00 10.00 0.0
JUNCTION 5000.00 10.00 0.0
Page 1



Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011

| £ MH4 JUNCTION 5000.00 10.00 0.0
ol f__1 o1 OUTFALL 4994.00 3.00 1.0
v 02 OUTFALL 4994 .00 3.00 1]
03 OUTFALL 4994 .00 3.00 o
04 OUTFALL 4994 .00 3.00 0.9
FhET AN I bbb
Link Summary
LA R & & 5 % 2% W
Name Fram Hode To Mede Type Length %8lope Roughnags
Pl MH1 ol CONDUIT 4900 .0 1.5002 Q.0130
P2 MM o2 CONDUIT 400.0 1.5002 G.0130
B3 MH3 o3 CONDOIT a00.0 1.5002 0.0130
b4 MHE4 04 CORDUIT 200.0 l1.5002 0.0130
Ahkhhkkhkhhhhkhdhhhkdrhhhrn
Cross Section Summary
hAhhkkhkkhhhhbhkhhkrhrtdhhrd
Full Full Hyd. Max. No. of Full
Conduit Shape Depth Area Rad. Width Barrels Flow
P1 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
P2 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
P3 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
P4 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69

ket Fhwddhoshtradhdobs

Control Actions Taken
khhkhhkhhkhkdhhhhkhddhohhdrn

************************** Volume Depth
Runoff Quantity Continuity acre-feet inches
************************** ______ e 0 massaae—
Total Precipitation ...... 86.580 2.600
Evaporation Loss ....,....., 0.000 0.000
Infiltration Loss .,...... 22.983 0.690
Surface Runoff ....,..,... 63.320 1.902
Final Surface Storage ,,., 0.301 0.009
Continuity Error (%) ..... -0.028

hhhkhkhkdkhkhkhhhhkdhkrthhhhhhdhh At Volume Volume
Flow Routing Continuity acre-feet 10%6 gal
************************** - ey T
Dry Weather Inflow .,.,... 0.000 0.000
Wet Weather Inflow .,,.... 63.320 20.634
Groundwater Inflow 0.000 0.000
RDIE Inflow uaeidy 0.000 0.000
External Inflow ..i.,uiesa 0.000 0.000
External Outflow ........ 62.812 20.468
Internal Outflow ......,.. 0.505 0.165
Storage Losses SRl 0.000 0.000
Initial Stored Volume ... 0.000 0.000
Final Stored Volume 0.000 0.000
Continuity Error (%) 0.004

khkkkhhhhhhhhhhhdddhhhdhhdd &

Time-Step Critical Elementg
***************************

None

********************************

Highest Flow Instability Indexes

********************************

All links are stable.

dhkkhkhkhkhhkhhhkhdrhhhdhdhhhdrd

SWhin 5 Page 2



Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1

Routing Time Step Summary
*************************

Minimum Time Step 5.00 sec
Average Time Step 5.00 sec
Maximum Time Step 5.00 sec
Percent in Steady State 0.00
Average Iterations per Step 2.01
***************************
Subcatchment Runoff Summary
***************************
Total Total Total Total Total
Precip Runon Evap Infil Runoff
Subcatchment in in in in in
Bl 2.60 0.00 0.00 0.99 L. 59
B2 2.60 Q.00 0.00 0.42 2.18
B3 2.60 0.00 0.00 0.95 1.64
B4 2.60 0.00 0.00 0.41 2.19
******************
Node Depth Summary
******************
Average Maximum Maximum Time of Max
Depth Depth HGL Occurrence
Node Type Feet Feet Feet days hr:min
MHT JUNCTION 0.15 1.92 5001.92 0 01:51
MH2 JUNCTION 0.17 4.53 5004.53 0 01:40
M3 JUNCTION 0.14 2.41 5002.41 0 01:39
MH4 JUNCTION 0.17 10.00 5010.00 0 01:28
(08 OUTFALL 0..:18 1.92 4995.92 0 01:51
02 OUTFALL 0.15 2.85 4996.85 0 01:48
03 OUTFALL 0.12 2.41 4996.41 0 01:39
04 OUTFALL 0.12 3.00 4997.00 0 01:26
*******************
Node Inflow Summary
*******************
Maximum Maximum Lateral
Lateral Total Time of Max Inflow
Inflow Inflow Occurrence Volume
Node Type CFs CFS days hr:min 10"6 gal
MH1 JUNCTION 60.38 60.38 0 01:51 4,445
MH2 JUNCTION 91.80 91.80 0 01:48 6.238
MH3 JUNCTION 80.15 80.15 0 01:39 4.252
MH4 JUNCTION 145.01 145.01 0 01:33 5.698
o1 OQUTFALL f.00 &0.37 0 01:51 0.000
02 OUTFALL 0.00 91.81 0 01:48 0.000
03 OUTFALL 0.00 80.14 0 01:39 0.000
(sl OUTFALL 0.00 120.24 0 01:32 0.000
**********************
Node Surcharge Summary
**********************
Surcharging occurs when water rises above the top of the highest conduit.
Max. Height Min. Depth
Hours Above Crown Below Rim
Node Type Surcharged Feet Feet
MH2 JUNCTION 0.42 0217 5.473
MH4 JUNCTION 0.70 7.000 0.000

SWMM 5

Tot
Runo

10%6 gal

Ud o

Total
Inflow
Volume

10"

6

Vb oawow o e

gal

.445
.238
.252
.698
.444
.237
.252
.533

al
£

.44
.24
.25
.70

-21-2011

Page 3
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Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011

Node Flooding Summary

* '| L_- Fhkhkkhkho kA bk hkhkhkkhhn
- 4
/ hhhkdhhkkhkhdhhndbhthhd

P

Flooding refers to all water that overflows a node, whether it ponds or not.

Total Maximum

Maximum Time of Max Flood Ponded
Hourg Rate Occurrence Volume Depth
Node Flooded CFS  days hr:min 1076 gal Feet
MH4 0.39 24.75 0 01:33 0.165 10.00
***********************
Outfall Loading Summary
***********************
Flow owrg Max Total
Freq Flow Flow Volume
Outfall Node Pent . CFS CFS 10%6 gal
o1l 99.94 1.39 60.37 4.444
02 99.94 1x.19G 91.81 6.237
03 99.94 1.33 80.14 4.252
04 99.95 L. 7% 120.24 37 0R3
System 99.94 6.39 350.02 20.467
********************
Link Flow Summary
Ahkhkhkkhhhkhkhkhhhhhhhdhr
Maximum Time of Max Maximum Max/ Max/
|Flow|  Occurrence [veloc| Full Full
Link Type CFS days hr:min ft/sec Flow Depth
P1 CONDUIT 60.37 0 01:51 12.64 0.74 0.64
P2 CONDUIT 91.81 0 01:48 13.19 l.13 0.97
P3 CONDUIT 80.14 0 01:39 13,17 0.98 0.80
P4 CONDUTT 120.24 0 01:32 17.01 1.47 1.00
***************************
Flow Classification Summary
***************************
Adjusted --- Fraction of Time in Flow Clasg ---- Avg. Avg.
/Actual Up Down Sub Sup Up Down Froude Flow
Conduit Length Dry Dry Dry Crit Crit Crit Crit Number Change
Pl L.00 0.00 0,00 0,00 0.00 1.00 0.00 0.00 1.74 0.0000
P2 1,00 .00 0,00 0.00 0.00 1.00 0.00 0.00 1.71 0.0000
P3 1.00 0,00 0.00 0.00 0.00 1.00 0.00 o0.00 1.74 0.0000
P4 1.00 0.00 0.00 0,00 0,01 .99 0.00 0.00 1.59 0.0000
*************************
Conduit Surcharge Summary
*************************
Hours Hours
————————— Hours Full ---~-=--- Above Full Capacity
Conduit Both Ends Upstream Dnstream Normal Flow Limited
P2 0.01 0.01 0.01 0.56 0.01

P4 0.63 0.63 0.63 0.73 0.63

Analysis begun on: Fri Feb 04 10:16:17 2011

SWMM 5 Page 4
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K45

Analysis ended on: Fri Feb 04 10:16:20 2011
Total elapsed time: 00:00:03
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Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1

Rt f

EPA STORM WATER

MANAGEMENT MODEL - VERSION 5.0 (

Build 5.0.021)

Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011
Results printed on 2-4-2011 Run #é

Rain Time Interval adjusted at o:03

t*il*f*ii***i?**litf*ttf*ii*flt*wl}w*fitw****************

NOTE: The summary statistics dis
based on results found a

****************

Analysis Options
****************

Flow Units CFS
Process Models:

Rainfall/Runoff ...... . YES

Snowmelt ,..,., Na

Groundwater ,,.,.,. ... . NG

Flow Routing ...,,...... YES

Ponding Allowed YES

Water Quality ....,,... Ho
Infiltration Method CURVE _NUMBER
Flow Routing Method DYNWAVE

DEC-24-2010 00:00:00
DEC-28-2010 23:00:00
0.0

00:05:00

00:03:00

01:00:00

5.00 sec

Starting Date
Ending Date
Antecedent Dry Days
Report Time Step
Wet Time Step
Dry Time Step
Routing Time Step

Fhkkhkkhkokkdhwn sk

Element Count
*************

Number of rain gages
Number of aubcatchments
Number of nodes

Number of links P r
Number of pollutants T
Number of land uses

L= = A e

****************

Raingage Summary
****************

-21-2011

Data Recording
Name Data Source Type Interval
R1 Rain CUMULATIVE 3 min
********************
Subcatchment Summary
********************
Name Area Width $Imperv $Slope Rain Gage Outlet
Bl 102.70 750.00 56.00 0.0958 R1 MH1
B2 105.50 1050.00 80.00 0.1178 Rl MH2
B3 95.70 315.00 56.00 1.5769 R1 MH3
B4 95.70 670.00 80.00 1.5769 R1 MH4
Fhkdokhh ok kkk
Node Summary
Ahkhkkkhkhkdh x4
Invert Max. Ponded External
Name Type Elev. Depth Area Inflow
MH1 JUNCTION 5000.00 10.00 0.0
MH2Z JUNCTION 5000.00 10.00 0.0
MH3 JUNCTION 5000.00 10.00 0.0
SWMM 5 Page 1



Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011

MH2 JUNCTION
o1 OUTFALL
o2 OUTFALL
03 OUTFALL
04 OUTFALL

************

Link Summary
************

Name From Node
P1 MH1
B2 MH2
P3 MH3
P4 MH4

*********************

Cross Section Summary
*********************

Conduit Shape

P1 CIRCULAR
P2 CIRCULAR
P3 CIRCULAR
P4 CIRCULAR

*********************

Control Actions Taken
*********************

**************************

Runoff Quantity Continuity
**************************
Total Precipitation ......
Evaporation Loss .........
Infiltration Loss .,......
Surface Runoff ..., . . ..
Final Surface Storage %
Continuity Error (%) wslia

**************************
Flow Routing Continuity

Dry Weather Inflow .......
Wet Weather Inflow .......
Groundwater Inflow 42
RDII Inflow ....... .. ... |

External Outflow ..,..,.. .
Internal Outflow ‘
Storage Losses ....,... . ;
Initial Stored Volume

Final Stored Volume ....,,
Continuity Error (%) .....

***************************

Time-Step Critical Elements
***************************

None

********************************

Highest Flow Instability Indexes

********i'*ik#*tﬁ#f*trfi-ixir*rﬁ

All links are stable.

*************************

SWhm 5

5000.
4994,
4994,
4994,
4994 .
To Node
01
oz
03
04
Full
Depth
3.00
3.00
3.00
3.00
Volume

acre-feet

86.
0.
22.
63.
0.
-0.

580
000
983
320
301
028

Volume

0.
63.

L5))
Coocoom [N eNe]

acre-feet
************************** -

000
320

.000
.000
.000
.812
.505
.000
.000
.000
.004

10.

8
3
3.
3

Type

00

.00
.00

00

.00

CONDUIT
CONDUIT

CONDUTI

T

CONDUIT

Depth
inches

.600
.000
. 690
.902
.009

oOrRrOoOON

Volume
10%6 gal

.000
.634
.000
.000
.000

.165
-000
.000
.000

0.0

0.0

0.0

0.0

0.0

Length
400.0 5002
400.0 1.5002
400.0 1.5002
400.0 1.5002
Max . No. of

Width Barrels

3.
3.
3.
3.

00
00
00
00

n

Ll

%S8lope Roughness

0.0130
0.0130
0.0130
0.0130
Full
Flow
81.69
81.69
81.69
81.69
Page 2
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R#&

Routing Time Step Summary
Khhkkdhhkkkdhhhhkhhhhh b bk hk ket
Minimum Time Step 5.00 sec
Average Time Step 5.00 sec
Maximum Time Step 5.00 sec
Percent in Steady State 0.00
Average Iterations per Step 2.01
***************************
Subcatchment Runoff Summary
***************************
Total Total Total Total Total Total
Precip Runon Evap Infil Runoff Runof £
Subcatchment in in in in in 1076 gal
B1 2.60 0.00 0.00 0.99 &, 59, 4.44
B2 2.60 0.00 0.00 0.42 2.18 6.24
B3 2.60 0.00 0.00 0.95 1.64 4.25
B4 2.60 0.00 0.00 0.41 2.19 S0
R E R EE R R R
Node Depth Summary
LR R s R T T e
Average Maximum Maximum Time of Max
Depth Depth HGL Occurrence
Node Type Feet Feet Feet days hr:min
MH1 JUNCTION 0.15 1.92 5001.92 0 01:51
MHzZ JUNCTION 0.17 4.53 5004.53 0 01:40
MH3 JUNCTION 0.14 2.41 5002.41 0 01:39
MH4 JUNCTION 0.17 10.00 5010.00 0 01:28
o1 OUTFALL 0.13 1.92 4995.92 0 01:51
02 OUTFALL 0.15 2.85 4996.85 0 01:48
03 QUTFALL 0.12 2.41 4996.41 0 01:39
04 OUTFALL 0.12 3.00 4597.00 0 01:26
LE R R RS R R N
Node Inflow Summary
hkhhkkhkkhkhkhdhkhkhdhkdxn
Maximum Maximum Lateral Total
Lateral Total Time of Max Inflow Inflow
Inflow Inflow Occurrence Volume Volume
Node Type CFS CFS days hr:min 10%6 gal 10%6 gal
MH1 JUNCTION 60.38 60.38 0 01:51 4.445 4.445
MH2 JUNCTION 91.80 91.80 0 01:48 6.238 6.238
MH3 JUNCTION 80.15 80.15 0 01:39 4.252 4.252
MH4 JUNCTION 145.01 145.01 0 01:33 5.698 5.698
01 OUTFALL 0.00 60.37 0 01:51 0.000 4.444
02 OUTFALL 0.00 91.81 0 01:48 0.000 6.237
03 OUTFALL 0.00 80.14 0 01:39 0.000 4.252
O OUTFALL 0.00 120.24 0 01:32 0.000 5..53%

dhhkhkhkhhkhkhh bk kb rhhhhkd

Node Surcharge Summary
thAErEX A AN R AR AT AL I b b

Node Type
MH2 JUNCTION
[H4 JUNCTION

SWMM 5

Hours
Surcharg

Min. Depth

Max. Height

Above Crown Below Rim
ed Feet Feet
42 1y. 152¥7 5.473
70 7.000 0.000

Peak Runoff

Runoff Coeff
CFS
60.38 0.613
91.80 0.837
80.15 0.629
145.01 0.843
Page 3
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*********************

Node Flooding Summary
*********************

Flooding refers to all Water that overflows a node, whether it ponds or not.

Total Maximum

Maximum Time of Max Flood Ponded
Hours Rate Occurrence Volume Depth
Node Flooded CFS  days hrimin 10%6 gal Feet
MH4 0.39 24.75 0 01:33 0.165 10.00
***********************
Outfall Loading Summary
***********************
Flow Avg Max Total
Freq. Flow Flow Volume
Outfall Node Pent . CFS$ CFS 10%6 gal
(021 99.94 1739 60.37 4.444
02 99.94 1..95 91.81 6.237
03 99.94 1.33 80.14 4.252
O 99.95 . 73 120.24 5.533
System 99.94 6.39 350.02 20.467
********************
Link Flow Summary
********************
Maximum Time of Max Maximum Max/ Max/
| Flow| Occurrence |Veloc]| Full Full
Link Type CFS days hr:min ft/sec Flow Depth
P1 CONDUIT 60.37 0 01:51 12 64 0,74 0. 64
P2 CONDUIT 91.81 0 01:48 13.19 P o 0.97
P3 CONDUIT 80.14 0 01:39 13.17 0.98 0.80
P4 CONDUIT 120.24 0 01:32 17 .01 1.47 1.00
***************************
Flow Classification Summary
***************************
Adjuated -=- Fraction of Time in Flew Clasg ---- Rowg . Rvg .
fActual Up Down Sub Sup g Down Froude Flow
Conduit Length Dry Dry Dry €Crit Crit cric  crit Humbe Change
Pl 1. 00 0.00 0.00 0.00 0,00 1.00 0.00 0O.00 1.74 0.o000
F2 1.00 0.00 000 0,00 0.00 1.00 0,00 0.00 1.71 0. 0000
F3 1.00 0.00 0.00 0,00 0.00 1.00 o.00 Q.00 1.74 0. ooog
Bq 1.040 0.00 0,00 0.00 .01 0.99 o0o.00 0.0 1.59 QLo00n
*************************
Conduit Surcharge Summary
*************************
Hours Hours
----- “--- Hours Full ----.__._ Above Full Capacity
Conduit Both Ends Upsgtream Dnstream Normal Flow Limited
P2 0.01 0.01 0.01 0.56 G- Q.
P4 0.63 0.63 0.63 0.73 0.63

Analysis begun on: Fri Feb 04 10:48:14 2011
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Analysis ended on: Fri Feb 04 10:48:17 2011

Total elapsed time: 00:00:03 R ;#g
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Sensitivity Analysis #1 - g
Results printed on 2-4-2011
Rain Time Interval adjusted

WMM
Run #7
at 0:03

and AHYMO Comparison Results 1-21-2011

*********************************************************
NOTE: The summary statistics displayed in this report are

based on resulte Ffound at e
not just on results from ea
***************************

****************
Analysis Options
****************
Flow Units
Process Models:
Rainfall/Runoff
Snowmelt .
Groundwater
Flow Routing
Ponding Allowed
Water Quality

Flow Routing Method
Starting Date
Ending Date
Antecedent Dry Days
Report Time Step
Wet Time Step
Dry Time Step
Routing Time Step

ThE R E RN AR

Element Count
Thkkkkdhkkkhdhk

Number of rain gages
Number of subcatchments
Number of nodes
Number of links
Number of pollutants
Number of land uses

Khkkhkhkhkkokkdkohkokdkk

Raingage Summary
****************

Data
Name Data Source Type
R1 Rain CUMULATIVE
********************
Subcatchment Summary
********************
Name Area Width $Imperv
Bl 102.70 750.00 56.00
B2 105.50 1050.00 80.00
B3 95.70 315.00 56.00
B4 95.70 670.00 80.00
Fhhkhkdhkkkkkk K
Node Summary
LR B 8 R

Invert
Name Type Elev
MH1 JUNCTION 5000.00
MH2 JUNCTION 5000.00
MH3 JUNCTION 5000.00

SWMM 5

Very computational time
ch reporting time step.
*hkhkhkkhkkkkkh

CFS

YES

NO

NO

YES

YES

(1]

CURVE NUMBER

DYNWAVE

DEC-24-2010 00:00:00
DEC-28-2010 23:00:00
0.0

Q0:05:00

00:93:00

01:00:00

5.00 sec

step,

Khkkkkhkkkhhkokddkkhkk hon

R4 7

Recording

Interval
3 min.
%¥Slope Rain Gage Outlet
0.0958 R1 MH1
0.1178 E1l MH2
1.5769 Rl MH3
1.5769 RY MH4

Max. Ponded External

Depth Area Inflow

10.00 0.0

10.00 0.0

10.00 0.0

Page 1
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MH4 JUNCTION 5000.
o1 OUTFALL 4994 .
02 OUTFALL 4994,
03 OUTFALL 4994,
04 OUTFALL 4934,
************
Link Summary
Kk dkokkhok ok ok okdown
Name From Node To Node
Pl MH1 o1
P2 MHZ 02
P3 MH3 03
P4 MH4 04
*********************
Cross Section Summary
*********************

Full
Conduit Shape Depth
B CIRCULAR 3.00
P2 CIRCULAR 3.00
P3 CIRCULAR 3.00
P4 CIRCULAR 3.00
*********************
Control Actions Taken
*********************
************************** Volume
Runoff Quantity Continuity acre-feet
************************** TP —
Total Precipitation ,..... 86.580
Evaporation Loss ......... 0.000
Infiltration Loss ........ 22.983
Surface Runoff ....... .. .. 63.309
Final Surface Storage 0.313
Continuity Exror (%) ..... -0.028
************************** Volume
Flow Routing Continuity acre-feet
************************** - —
Dry Weather Inflow ....... 0.000
Wet Weather Inflow ....... 63.309
Groundwater Inflow ...,... 0.000
RDII Inflow .............. 0.000
External Inflew ,.,.,... .. 0.000
External Outflow ...... ... 62.822
Internal outflow ......... 0.483
Storage Lossges — —— 0.000
Initial Stored Volume T 0.000
Final Stored volume ...... 0.000
Continuity Error (%) ..... 0.004

***************************

Time-Step Critical Elements
***************************

None

********************************

Highest Flow Instability Indexes

********************************

All links are stable.

*************************

SWMM 5

10.
3.00
3:
B
3.

Type
CONDUIT
CONDITIT
CONDUTT
CONDUTT

Volume
1076
0.000
20.630
.000
.000
. 000
472
.158
.000
.000
.000

3
Ooocooo o O

CooOoa
L= =0 - Y

Langth
400,0
400.40
400, 0
400.0

Max.
Width

.00
.00
.00
.00

~J
w
W W w w

¥2lope Roughness

5002
.5002
L5002
-3002

No.

of

Barrels

1
1
1
1

0.0130
Q.0134
0,013n0
Q.0130
Full
Flow
81.69
81.69
81.69
81.69
Page 2
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Routing Time Step Summary
*************************

Minimum Time Step 5.00
Average Time Step 5.00
Maximum Time Step 5.00
Percent in Steady State 0.00
Average Iterations per Step 2. 0%
***************************
Subcatchment Runoff Summary
***************************
Total To
Precip Ru
Subcatchment in
Bl 2.60 0.
B2 2.60
B3 2.60
B4 2.60 0.
******************
Node Depth Summary
******************
Average
Depth
Node Type Feet
MH1 JUNCTION 0.15
MH2 JUNCTION 0.17
MH2 JUNCTION 0.14
MH4 JUNCTION 0.17
o1 OUTFALL 0.13
02 OUTFALL 0.15
03 OUTFALIL, 0.12
04 OUTFALL 0.12
*******************
Node Inflow Summary
*******************
Maximum
Lateral
Inflow
Node Type CFS
MH1 JUNCTION 60.17
MH2 JUNCTION 91.34
MH3 JUNCTION 79.91
MH4 JUNCTION 144 .41
o1 OUTFALL 0.00
02 QUTFALL 0.00
03 OUTFALL 0.00
04 OUTFALL 0.00

**********************

Node Surcharge Summary
**********************

Surcharging occurs when water rises abo

Node

MH2
MH4

SWAIM 5

JUNCTION
JUNCTION

Hours
Surcharg

0.

sec
sec
sec
tal Total Total Tota Total
non Evap Infil Runoff Runoff
in in in in 10"6 gal
00 0.00 0.99 1.59 4 .44
00 0.00 0.42 2.18 6.24
00 0.00 0.95 1.64 4.25
00 0.00 0.41 2.19 5.70
Maximum Maximum Time of Max
Depth HGL Occurrence
Feet Feet days hr:min
1.92 5001.92 0 01:51
4.44 5004.44 0 01:40
2.40 5002.40 0 01:39
10.00 5010.00 0 01:28
1.91 4995.91 0 01:51
2.85 4996.85 0 01:48
2.40 4996.40 0 01:39
3.00 4997.00 0 01:26
Maximum Lateral Total
Total Time of Max Inflow Inflow
Inflow Occurrence Volume Volume
CFS days hr:min 10"6 gal 10%6 gal
60.17 0 01:51 4.443 4.443
91.34 0 01:48 6.237 6.237
79.91 0 01:39 4.251 4.251
144 .41 0 01:33 5.697 5.697
60.17 0 01:51 0.000 4.443
91.35 0 01:48 0.000 6.236
79.90 0 01:39 0.000 4.251
120.24 0 01:32 0.000 5.540
ve the top of the highest conduit.
Max. Height Min. Depth
Above Crown Below Rim
ed Feet Feet
40 1.444 5.556
70 7.000 0.000

0.

-2011

Runoff
CFS
60.17
91.35
79.91
144 .41

Page 3

Peak Runoff

Coeff

0.613
0.837
0.629
0.843
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I khkhhkhkhhkhhxhkhhhhkkhktsd

-7 Node Flooding Summary
; J_‘.f—'f‘ Fhhkkhkkhdhhkkhokk ok ko k ok ok
7

Flooding refers to all water that overflows a node, whether it ponds or not.

Total Maximum

Maximum Time of Max Flood Ponded
Hours Rate Occurrence Volume Depth
Node Flooded CFS  days hr:min 10”6 gal Feet
MH4 0.38 24.15 0 01:33 0.158 10.00
***********************
Outfall Loading Summary
***********************
Flow Avg, Max Total
Freq. Flow Flow Volume
Outfall Node Pcnt. CFS CFS 10%6 gal
o1 99.94 1.39 60.17 4.443
02 99.94 1.95 S .35 6.236
03 99.94 1.33 79.90 4.251
04 99.95 4.73 120.24 5.540
System 99.94 6.39 349.13 20.470
********************
Link Flow Summary
********************
Maximum Time of Max Maximum Max/ Max/
|Flow|  Occurrence |veloc] Full Full
Link Type CFS days hr:min ft/sec Flow Depth
P1 CONDULIT 60.17 Q :D1:51 13.63 0.74 0,64
P2 CONDUIT 91.35 0 01:48 13.19 1.12 0.97
P3 CONDUIT 79.90 0 01:39 13.17 0.98 0.80
P4 CONDUIT 120.24 0 01:32 17.01 1.47 1.00
***************************
Flow Classification Summary
***************************
Adjusted --= Fraction of Time in Flow Class ---- PR Ava,
fhctual Lp Down Bub  Sup Up Down  Froude  Flow
Conduit Length Dry Dry Dry crit Crit crit crit Humbe Change
F1 1.00 0.00 0.00 0.00 0,00 1.00 @.00 Q.00 1.74 0.0000
P2 1.00 0.00 0.00 ©0.00 0.00 1.00 O©.o0 0.00 1.71 00000
Pi 1.00 0.00 0.00 ¥.,00 0.00 1.00 0,00 o.00 1,74 n.oao0
Bq 1.00 0.00 0.00 0.00 ©.01 0.9% Q.00 O oo 1.59 Q.oood

*************************

Conduit Surcharge Summary
*************************

Hours Hours

==-=-=es—. HOurs Full ==-——=-s Above Full Capacity
Conduit Both Ends Upstream Dnstream Normal Flow Limited
P2 0.01 0.01 0.01 055, 0.01
P4 0.63 0.63 0.63 0.72 0.63

Analysis begun on: Fri Feb 04 10:52:14 2011

SWMM 5 Page 4
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R# ./

Analysis ended on: Fri Feb 04 10:52:16 2011
Total elapsed time: 00:00:02
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5.0.021)

EPA STORM WATER MANAGEMENT MODEIL - VERSION 5.0 (Build

Sensitivity Analysis #1 - SWMM and AHYMO Comparigon Results 1-21-2011
Results printed on 2-4-2011 Run #8
Rain Time Interwal adjusted at 0:03

u-a|n+**:-|-1-*f¢-t-l-*ij.i--f:l-d-t-ul-l-i*i-**ti*t**t****************

NOTE: The summary statistics displayed in this report are
based on results found at

****************

Analysis Options

****************

Flow Units ,...., CFS
Process Models:

Rainfall/Runoff cawas:. YES

Snowmelt AT . |

Groundwater ,.,..,...... NO

Flow Routing .......,. YES

Ponding Allowed ....... YES

Water Quality ....,, ..., NO
Infiltration Method CURVE_NUMBER
Flow Routing Method ..., ... DYNWAVE

DEC-24-2010 00:00:00
DEC-28-2010 23:00:00

Starting Date
Ending Date

Antecedent Dry Days 0.0
Report Time Step ...,.. ... 00:05:00
Wet Time Step ........ 00:03:00
Dry Time Step 01:00:00
Routing Time Step 5.00 sec
*************

Element Count

khkhkdkhdhdhkdht

Number of rain gages ...,.. 1
Number of subcatchmentsg RN |
Number of nodes , ... i e ol
Number of links ,..,....... 4q
Number of pollutants ...,.. ]
Number of land useg RN

****************

Raingage Summary
****************

Data Recording
Name Data Source Type Interva
R1 Rain CUMULATIVE 3 min.
********************
Subcatchment Summary
********************
Name Area Width $Imperv %Slope
Bl 102.70 750.00 56.00 0.0958 R1
B2 105.50 1050.0Q0 80.00 0.1178 R1
B3 95.70 315.00 56.00 1.5769 R1
B4 95.70 670.00 80.00 1.5769 R1
dhokkkk ok k ok ok e
Node Summary
dhkokkkh ok ok ok ok ok ok

Invert Max Ponded
Name Type Elev. Depth Area
MH1 JUNCTION 5000.00 10.00 0.0
MH2 JUNCTION 5000.00 10.00 0.0
MH3 JUNCTION 5000.00 10.00 0.0

SWMM 5

Rain Gage

External
Inflow

R 5

Outlet

Page 1
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F=s MH4 JUNCTION 5000.00 10.00 0
L~ o1 OUTFALL 4994 .00 3.00 0,0
(o2 OUTFALL 4994 .00 3.00 0.0
03 OUTFALL 4994 .00 3.00 @,0
04 OUTFALL 4994 .00 3.00 0.0
Fhkdkhkkkdkh gk
Link Summary
************
Name From Node To Node Type Length %$Slope Roughness
P1 MH1 01 CONDUIT 400.0 1.5002 0.0130
P2 MHZ 02 CONDUIT 400.0 1.5002 0.0130
P3 MH3 03 CONDUIT 400.0 1.5002 0.0130
P4 MH4 04 CONDUTIT 400.0 1.5002 0.0130
*********************
Crogs Section Summary
*********************
Full Full Hyd. Max . No. of Full
Conduit Shape Depth Area Rad. Width Barrels Flow
Pl CIRCULAR 3.00 7.07 Q.75 3.00 1 81.69
B2, CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
P3 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
P4 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
*********************
Control Actionsg Taken
*********************
************************** Volume Depth
Runoff Quantity Continuity acre-feet inches
************************** - - — — e ——
Total Precipitation .,.... 86.580 2.600
Evaporation Loss ......... 0.000 0.000
Infiltration Loss ...,... . 22.983 0.690
Surface Runoff TR e ek 63.320 1.902
Final Surface Btorage .., 0.301 0.009
Continuity Error (%) ciisiie; -0.028
************************** Volume Volume
Flow Routing Continuity acre-feet 10%6 gal
************************** T — - - -
Dry Weather Inflow ..., ... 0.000 0.000
Wet Weather Inflow ..... . 63.320 20.634
Groundwater Inflow .,..... 0.000 0.000
ROTT Inflow .............. 0.000 0.000
External Inflow ..... ..., . 0.000 0.000
External Cutflow .., ... .. 62.812 20.4e68
Internal outflow ..... . ., 0.505 0.165
Storage Losses ...,...... . 0.000 0.000
Initial Stored Volume 0.000 0.000
Final Stored Volume ... ... 0.000 0.000
Continuity Error (%) ... . 0.004

***************************

Time-Step Critical Elements
***************************

None

********************************

Highest Flow Instability Indexes

********************************

All links are stable.

*************************

SWiN 5 Page 2



Routing Time Step Summary
*************************

Minimum Time Step 5.00 sec
Average Time Step 5.00 sec
Maximum Time Step 5.00 sec
Percent in Steady State 0.00
Average Iterations per Step 2.01
***************************
Subcatchment Runoff Summary
***************************
Total Total Total
Precip Runon Evap
Subcatchment in in in
B1 2.60 0.00 0.00
B2 2.60 0.00 0.00
B3 2.60 0.00 0.00
B4 2.60 0.00 0.00
******************
Node Depth Summary
******************
Average Maximum Maximum
Depth Depth HGL
Node Type Feet Feet Feet
MH1 JUNCTION 0.15 1.92 5001.92
MHZ2 JUNCTION 0.17 4.53 5004.53
MH3 JUNCTION 0.14 2.41 5002.41
MH4 JUNCTION 0.%7 10.00 5010.00
o1 OUTFALL 0.13 1.92 4995.92
02 OUTFALL 0.15 2.85 4996.85
03 OUTFALL 0.12 2.41 4996.41
04 OUTFALL 0.12 3.00 4997.00
*******************
Node Inflow Summary
*******************
Maximum Maximum
Lateral Total Time o
Inflow Inflow Occur
Node Type CFS CFS days h
MH1 JUNCTION 60.38 60.38 0
MH2 JUNCTION 91.80 91.80 0
MH3 JUNCTION 80.15 80.15 0
MH4 JUNCTION 145.01 145.01 0
o1 OUTFALL 0.00 60.37 0
02 CUTFALL 0.00 91.81 0
03 OUTFALL 0.00 80.14 0
O OUTFALL 0.00 120.24 0
**********************
Node Surcharge Summary
**********************
Surcharging occurs when water rises above the top of the
Max. Height
Hours Above Crown
Node Type Surcharged Feet
MH2Z JUNCTION 0.42 1.527
MH4 JUNCTION 0.70 7.000

SWim s

Total

Total

Infil Runoff
in in
0.99 1.59
0.42 2.18
0.95 1.64
0.41 2.19
Time of Max
Occurrence
days hr:min
0 01:51
0 01:40
0 01:39
0 01:28
0 01:51
0 01:48
0 01:39
0 01:26
Lateral
f Max Inflow
rence Volume
r:min 10%6 gal
01:51 4.445
01:48 6.238
01:39 4.252
01:33 5.698
01:51 0.000
01:48 0.000
01:39 0.000
Q0,32 0.000

highest conduit.

Min. Depth

Below Rim
Feet
5.473
0.000

Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1

Total
Runoff
1076 gal

4.44
6.24
4.25
5.70

Total
Inflow
Volume
10%6 gal
.445
.238
;252
.698
.444
.237
.252
.533

m.bm.hu-ldsoxu:.

-21-2011

Peak Runoff
Runoff Coeff
CFS
60.38 0.613
91.80 0.837
80.15 0.629
145.01 0.843
Page 3
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| @
T

)

*********************

Node Flooding Summary
*********************

Flooding refers to all water that o

Total Maximum
Maximum Time of Max Flood Ponded
Hoursg Rate Occurrence Volume Depth
Node Flooded CES days hr:min 10™6 gal Feet
MH4 0.39 24.75 0 01:33 0.165 10.00
***********************
Outfall Loading Summary
***********************
Flow By, Max Total
Freq Flow Flow Volume
OQutfall Node Pent CFS CFS 1076 gal
o1 99.94 389 60 .37 4.444
02 99.94 1.95 91.81 6.237
03 99.94 1.33 80.14 4.252
04 99:.95 1.73 120.24 5.533
System 99.94 6.39 350.02 20.467
********************
Link Flow Summary
********************
Maximum Time of Max Maximum Max/ Max/
|[Flow|  Occurrence |Veloc] Full Full
Link Type CFS days hr:min ft/sec Flow Depth
P1 CONDULIT 60.37 0 01:51 12.64 0.74 0.64
P2 CONDUIT 91.81 0 01:48 11,19 112 a.a97
P3 CONDUIT 80.14 0 01:39 13 .17 0.98 0.80
P4 CONDUIT 120.24 0 01:32 17.01 1.47 1.00
***************************
Flow Classification Summary
***************************
Adjusted --- Fraction of Time in Flow Class ---- Avg.
/Actual Up Down Sub Sup Up Down Froude
Conduit Length Dry Dry Dry Crit Crit Crit crit Number
Pl 1.00 0,060 0,00 0.00 0.00 1.00 0.00 0.00 1.74
P2 1.00 .00 0.00 0.00 0.00 1.00 0.00 0.00 1.71
B3 1.0 0.00 0.00 o.00 0.00 1.00 0.00 0.00 1.74
P4 1.00 0.00 0.00 o0.00 0.01 0.995 0.00 0.00 1.59
*************************
Conduit Surcharge Summary
*************************
Hours Hours
————————— Hours Full ------__ Above Full Capacity
Conduit Both Ends Upstream Dnstream Normal Flow Limited
P2 0.01 0.01 0.01 0.56 0.01
P4 0.63 0.63 0.63 0.73 0.63
Analysis begun on: Fri Feb 04 10:49:09 2011

SWMM 5

verflows a node, whether it ponds or not.

Avg.

Flow

Change
0.0000
0.0000
0.0000
0.0000

-2011

Page 4
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R4 5

Analysis ended on: Fri Feb 04

1cd4%:11 2po11
Total elapaed time: Q0:00:02
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R#=7

SWMM and AHYMO Comparison Reaults 1-39 -2011
Run §9

Senaitivity Bnalysis #1

Results printed on 2-4-3011

Rain Time Interval adjusted at 0:03

*********************************************************

NOTE: The summary statistics diaplaye
based on results found at every

not just on results from each re
********************************

Ak kb kk kAt bk hih &
Analysis Options

Fhkkhhkhkdkhhhhkdhk k

Flow Units suiimseiaiicion. CFS
Process Models:

Rainfall/Runoff ........ YES

Snowmelt NO

Groundwater .......,.... 1]

Flow Routing ....,...... YES

Ponding Allowed ........ YES

Water Quality ...,...., NO
Infiltration Method CURVE_NUMBER
Flow Routing Method DYNWAVE

Starting Date
Ending Date
Antecedent Dry Days

DEC-24-2010 00:00:00
DEC-28-2010 23:00:00
0.0

Report Time Step ......... 00:05:00
Wet Time Step .....,., 00:03:00
Dry Time Step ...,....... 01:00:00
Routing Time Step 5.00 sec
Thdkkhkkhkhkdhkdh &

Element Count

*************

Number of rain gages ...,., 1
Number of subcatchments 4
Number of nodes B
Number of links ........... 4
Number of pollutants ....,. 0
Number of land uses ....... a

Fhhkhkhkkhhhhdhhkdnk

Raingage Summary
****************

Data Recording
Name Data Source Type Interval
R1 Rain CUMULATIVE 3 min.
********************
Subcatchment Summary
********************
Name Area Width $Imperv %Slope Rain Gage OQutlet
Bl 102.70 750.00 56.00 0.0958 R1 MH1
B2 105.50 1050.00 80.00 0.1178 R1 MH2
B3 95.70 315.00 56.00 1.5769 Rl MH3
B4 95.70 670.00 80.00 1.5769 R1 MH4
Fehkkokokokkkodkodok Kk
Node Summary
Fhkkhkhkhdkhhdk

Invert Max. Ponded External
Name Type Elev Depth Area Inflow
MH1 JUNCTION 5000.00 10.00 0.0
MH2 JUNCTION 5000.00 10.00 0.0
MH3 JUNCTION 5000.00 10.00 0.0

Page 1

SWMM 5

d in this report are
computational time step,

porting time step.
*************************
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\ MH4 JUNCTION 5000.00 10.00 0.0
“}\ o1 OUTFALL 4994 .00 3.00 0.0
' 02 OUTFALL 4994.00 3.00 0.0
— 03 OUTFALL 4994 .00 3.00 0.0
04 OUTFALL 4994 .00 3.00 0.0
************
Link Summary
************
Name From Nod To Node Type Length %Slope Roughnessg
Pl MH1 o1 CONDUIT 400.0 1.5002 0.0130
P2 MH2 02 CONDUIT 400.0 1.5002 0.0130
P3 MH3 03 CONDUIT 400.0 1.5002 0.0130
P4 MH4 04 CONDUIT 400.0 1.5002 0.0130
*********************
Crogs Section Summary
*********************
Full Full Hyd. Max. No. of Full
Conduit Shape Depth Area Rad. Width Barrels Flow
Pl CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
P2 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
P3 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
P4 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
*********************
Control Actionsg Taken
*********************
************************** Volume Depth
Runoff Quantity Continuity acre-feet inches
************************** - — _ - -
Total Precipitation R r—— 86.580 2.600
Evaporation Loss SR 0.000 0.000
Infiltration Loss ,...... 44 .731 1.343
Surface Runoff ...,... ... . 41.120 1.235
Final Surface Storage ... 0.756 0.023
Continuity Error (%) 5 -0.031
************************** Volume Volume
Flow Routing Continuity acre-feet 10"6 gal
************************** e - -
Dry Weather Inflow ,.... .. 0.000 0.000
Wet Weather Inflow S — 41.119 13.399
Groundwater Inflow i 0.000 0.000
RDII Inflow ,.... SR R b e 0.000 0.000
External Inflow e e 0.000 0.000
External Outflow ... ) - 41.118 13.399
Internal Outflow o 0.000 0.000
Storage Leosses ,...... ... . 0.000 0.000
Initial Stored Volume ..., 0.000 0.000
Final Stored volume ... ... 0.001 0.000
Continuity Error (%) ..... 0.001

***************************

Time-Step Critical Elements
***************************

None

********************************

Highest Flow Instability Indexeg

********************************

All links are stable.

**'k**********************

SWin 5 Page 2



Routing Time Step Summazry

*************************

Minimum Time Step
Average Time Step
Maximum Time Step
Percent
Average

in Steady State
Iterations per Step

***************************

Subcatchment Runoff Summary
***************************

******************

Node Depth Summary

******************

*******************

Node Inflow Summary
*******************

M2

Type
JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL
OUTFALL
OUTFALL
OUTFALL

JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL
OUTFALL
OUTFALL
CUTFALL

**********************

Node Surcharge Summary
**********************

No nodes were surcharged.

*********************

Node Flooding Summary

*********************

No nodes were flooded.

SWMmM 5

5.00 sec
5.00 gec
5.00 sec
0.00
2.00
al Total Total Total Total
ip Runon Evap Infil Runoff
in in in in in
60 0.00 0.00 1.61 0. 94
60 0.00 0.00 1.10 1.49
60 0.00 0.00 1.58 0.99
60 0.00 0.00 1.08 1.52
Average Maximum Maximum Time of Max
Depth Depth HGL Occurrence
Feet Feet Feet days hr:min
0.18 0.43 5000.43 0 06:33
0.16 1.08 5001.08 0 03:18
0.16 0.54 5000.54 0 04:33
0.13 1.63 5001.63 0 02:18
0.18 0.43 4994 .43 0 06:33
0.15 1.08 4995.08 0 03:18
SO 0.54 4994 .54 0 05:21
0.12 1.63 4995.63 0 02:18
Maximum Maximu Lateral
Lateral Total Time of Max Inflow
Inflow Inflow Occurrence Volume
CFS CPS days hr:min 1076 gal 10
3.66 3.66 0 06:33 2.611
22.74 22.74 0 03:18 4.264
5.71 5.71 0 04:33 2.575
46.97 46.97 0 02:18 3.948
0.00 3.66 0 06:33 0.000
0.00 22.74 0 03:18 0.000
0.00 5.71 0 04:33 0.000
0.00 46,96 0 02:18 0.000

Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1

-21-2011

|
.;-{5* _—;'I_'.Jf.‘. s
F N ¥ / i
/
Total Peak Runoff
Runoff Runoff Coeff
10%6 gal CFS
2.561 1,86 0.360
4.26 22.74 0.573
2.57 5 7 0.381
3.95 46.97 0.584
Total
Inflow
Volume
6 gal
2.611
4.264
2.575
3.948
2.611
4.264
2.57%
3.948
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Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011

s LR SRS RS E S E RN R R
Outfall Loading Summary
' ‘ Fhbhdbkehhkdrr TR oo bbb

Flow Avg. Max. Total

Freq. Flow Flow Volume

Outfall Node Pent. CFS CFS 10”6 gal
o1 98.92 0.82 3.66 2.611
02 99.02 1.34 22.74 4.264
03 98.96 0.81 5.71 2.575
04 99.23 1.24 46.96 3.948
System 99.03 4.22 68.19 13.398
EFhdEA AT ANI bbb e
Link Flow Summary
(AR RS ES S 22 5 3 8

Maximum Time of Max Maximum Max/ Max/

[Flow|  Occurrence |Veloc| Full Full
Link Type CFS days hr:min ft/sec Flow Depth
Pl CONDUIT 3.66 0 06:33 5.83 0.04 0.14
P2 CONDUIT 22.74 0 03:18 9.90 0.28 0.36
P3 CONDUIT 5. 2k 0 04:33 6.66 0.07 0.18
P4 CONDUIT 46.96 0 02:18 11.95 0.57 0.54
LEEE RS E R B R 2 E 2 8 g e |
Flow Classification Summary
hkkkhkkhhkhkhkdkhhdhhhrhhhhkhkhkdd
Adjusted --- Fraction of Time in Flow Class ---- Avg. Avg.
/Actual Up Down Sub Sup Up Down Froude Flow

Conduit Length Dry Dry Dry Crit Crit Crit Crit Number Change
Pl 1.00 D.00 0.00 0,00 0.00 ©0.%9 D.00 0,00 1.64 0.0000
P2 1.00 0.00 0.00 0.00 0,00 0.99 0.00 O0.00 1.72 0.0000
P3 1.00 0.00 D.00 0.00 0.00 0.99% 0.00 0,00 1.69 0.0000
P4 1.00 0.00 0,00 0.00 0.00 0.9% 0.00 0,00 L.63 0.0000

AER A EREREE R BN AN A G bk kEr e

Conduit Surcharge Summary
kAKX K hkhkkhkkhhdhhrbhhkhhhrrhhdk

No conduits were surcharged.

Analysis begun on: Fri Feb 04 11:02:13 2011
Analysis ended on: Fri Feb 04 11:02:16 2011
Total elapsed time: 00:00:03

SW 5 Page 4






Sensitivity Analysis #1 - SWMM and AHYMO

WATER MANAGEMENT MODEL -

EPA STORM

Sensitivity Analysig #1 -
Resulte printed op 2-4-2011
Rain Time Interval adjusted at 0:03

°n reaults found at

SHMM and AHYMO
Run #10

VERSION 5.0 (Bu

not just on results from mach reporting time step.

b*ri*tlt*ﬁl*ri#*lf*iifliriiﬂ

****************

Analysis Optiong
****************

Flow Units .,.,. .. __ CFS
Process Models:

Rainfall/Runoff YES

Snowmelt . ... . _ . .. ' ND

Groundwater ..., ... M

Flow Routing ....., . ., .. YES

Ponding Allowed YES

Water Quality Mo
Infiltration Method .. ... . CURVE_NUMBER
Flow Routing Method . .. ... DYNWAVE

Starting Date
Ending Date Ll
Antecedent Dry Daya

DEC-24-2010 00:00:00
DEC-28-2010 23:00:00
0.0

00:05:00

Report Time Step’ iicie.on..
Wet Time Step 00:03:00
Dry Time Step .. 01:00:00
Routing Time Step 5.00 sec
*************

Element Count

*************

Number of rain gages ....,, 1)
Number of subcatchments .. . 4
Number of nodes ..... . & 2
Number of links ... ... . 4
Number of pollutants .., .. a
Number of lang useg o

****************

Raingage Summary
****************

Data
Name Data Source Type
R1 Rain CUMULATIVE
********************
Subcatchment Summary
********************
Name Area Width $Imperv
Bl 102.70 750.00 56.00
B2 105.50 1050.00 80.00
B3 95.740 315.00 56.00
B4 95.70 670.00 80.00
************
Node Summary
************

Invert
Name Type Elev.
MEH1 JUNCTION 5000.00
MH2 JUNCTION 5000.00
MH3 JUNCTION 5000.00

SWmn 5

ild 5.0.021)

T O
Comparison Results 1-21-2011

!

£y /) - g
R f{:\\) ‘—ﬁfll;fi

|
I

Ompariacn Resulta 1-21-2011

k*'ifiiﬁktktb?*Itfiif*‘ffrl*rt*

The summary atatistica diapig d in this report are
praye

EVary computational time step,

f:gﬁiii*vf*.+tfl*frﬁ11+*1t}'-

Recording
Interval
3 min.
%¥Slope Rain Gage Outlet
0.0958 R1 MH1
0.1178 Rl MH2
1.5769 R1 MH3
1.5769 R1 MH4
Max. Ponded External
Depth Area Inflow
10.00 0.0
10.00 0.0
10.00 0.0
Page 1



Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011

"

MH4 JUNCTION
01 OUTFALL
02 OUTFALL
o3 OUTFALL
04 OUTFALL

hkhkkkkhkhhkdkn

Link Summary
e S B R T

Name From Node
P1 MH1
P2 MH2
P3 MH3
P4 MH4

*********************

Cross Section Summary
*********************

Conduit Shape

P1 CIRCULAR
P2 CIRCULAR
P3 CIRCULAR
P4 CIRCULAR

*********************

Control Actions Taken
*********************

**************************

Runoff Quantity Continuity
**************************
Total Precipitation
Evaporation Loss
Infiltration Loss
Surface Runoff
Final Surface Storage
Continuity Error (%)

**************************

Flow Routing Continuity

**************************
Dry Weather Inflow
Wet Weather Inflow
Groundwater Inflow
RDII Inflow
External Inflow
External Outflow
Internal Qutflow
Storage Losses L e e
Initial Stored Volume .. ..
Final Stored Volume
Continuity Error (%)

***************************

Time-Step Critical Elements
***************************

None

5000
4994 .
4994 .
4994,
4994

To Node

01

02

03

04
Full

Depth
3.00
3.00
3.00
3.00
Volume

.028

Volume
acre-feet
.000
.320
.000
.000
.000
. 812
.505
.000
.000
.000
.004

o2}
w o

[&)}
CooooNOoCOoO

********************************

Highest Flow Instability Indexes

********************************

All links are stable.

*************************

SWMM 5

.00

00
00
00

.00

10.

3

3.
3.00
3

CONDUIT
CONDUIT
CONDUIT
CONDUIT

Hyd.
Rad.
s 5
7S
/5
115

o oo

0.0

0.0

G.0

0.0

0.0

Length %Slope Roughness
400.0 1.5002 0.0130
400.0 1.5002 0.0130
400.0 1.5002 0.0130
400.0 1.5002 0.0130
Max. No. of Full

Width Barrels Flow
3.00 1 81.69
3.00 1 81.69
3.00 1 81.69
3.00 1 81.69

Page 2



Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1

Routing Time Step Summary
*************************
Minimum Time Step 5.00 sec
Average Time Step 5.00 sec
Maximum Time Step 5.00 sec
Percent in Steady State 0.00
Average Iterations per Step 2.01
***************************
Subcatchment Runoff Summary
***************************
Total Total Total Total Total
Precip Runon Evap Infil Runoff
Subcatchment in in in in in
B1 2.60 0.00 0.00 0.99 1. 59
B2 2.60 0.00 0.00 0.42 2.38
B3 2.60 0.00 0.00 0.95 1.64
B4 2.60 0.00 0.00 0.41 2.19
******************
Node Depth Summary
******************
Average Maximum Maximum Time of Max
Depth Depth HGL Occurrence
Node Type Feet Feet Feet days hr:min
MH1 JUNCTION 0.15 1.92 5001.92 0 01l:51
FH2 JUNCTION 0.17 4.53 5004.53 0 01:40
MH3 JUNCTION 0.14 2.41 5002.41 0 01:39
MH4 JUNCTION 0.17 10.00 5010.00 0 01:28
o1 OUTFALL 0.13 1.92 4995,92 0 01:51
02 OUTFALL 0.15 2.85 4996.85 0 01:48
03 OUTFALL 0.12 2.41 4996.41 0 01:39
04 OUTFALL 0.12 3.00 4997.00 0 01:26
*******************
Node Inflow Summary
*******************
Maximum Maximum Lateral
Lateral Total Time of Max Inflow
Inflow Inflow Occurrence Volume
Node Type CFS CFS days hr:min 10%6 gal
MH1 JUNCTION 60.38 60.38 0 01:51 4.445
MH2 JUNCTION 91.80 91.80 0O 01:48 6.238
MH3 JUNCTION 80.15 80.15 0 01:39 4.252
MH4 JUNCTION 145.01 145,01 0 01:33 5.698
o1 OUTFALL 0.00 60.37 0 01:51 0.000
02 OUTFALL 0.00 91.81 0 01:48 0.000
o3 OUTFALL 0.00 80.14 0 01:39 0.000
04 OUTFALL 0.00 120.24 0 01:32 0.000
**********************
Node Surcharge Summary
*******************’k**
Surcharging occurs when water riges above the top of the highest conduit.
Max. Height Min. Depth
Hours Above Crown Below Rim
Node Type Surcharged Feet Feet
MH2 JUNCTION 0.42 1.527 5.473
MH4 JUNCTION 0.70 7.000 0.000

SWnm 5

-21-2011

RAE/0

Total

Peak Runoff
Runoff Runoff Coeff
10"6 gal CFS

4.44 60.38 0.613

6.24 91.80 0.837

4.25 80.15 0.629

5.70 145.01 0.843
Total
Inflow
Volume
1076 gal
4.445
6.238
4,252
5.698
4.444
6.237
4.252
5.533
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Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1

L *********************

Node Flooding Summary
*********************

Flooding refers to all water that overflows a n

ode, whether it ponds or not.

Total Maximum
Maximum Time of Max Flood Ponded
Hours Rate Occurrence Volume Depth
Node Flooded CFS  days hr:min 1076 gal Feet
MH4 0.39 24.75 0 01:33 0.165 10.00
***********************
Outfall Loading Summary
***********************
Flow Brg Max. Total
Freq Flow Flow Volume
Outfall Node Pcnt CFS CFS 10"6 gal
01 99.94 1.39 60.37 4.444
02 99.94 1.95 91.81 6.237
03 99.94 d .33 80.14 4.252
04 99.95 1. 73 120.24 5.533
System 99.94 6.39 350.02 20.467
********************
Link Flow Summary
********************
Maximum Time of Max Maximum Max/ Max/
|Flow|  Occurrence | veloc| Full Full
Link Type CFS days hr:min ft/sec Flow Depth
P1 CONDUIT 60.37 0 01:51 12.64 0.74 0.64
P2 CONDUIT 91.81 0 01:48 13.19 1.12 0.97
P3 CONDUIT 80.14 0 01:39 13.17 0.98 0.80
P4 CONDUIT 120.24 0 01:32 17.01 1.47 1.00
***************************
Flow Classification Summary
***************************
Adjusted --- Fraction of Time in Flow Clasg ---- Avg. Avg.
/Actual Up Down Sub Sup Up Down Froude Flow
Conduit Length Dry Dry Dry Crit Crit crit crit Numbe Change
P1 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.74 0.0000
P2 1.00 0.00 0.00 0.00 0.00 1.00 o0.00 0.00 1.4 0.0000
R3 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.74 0.0000
P4 1.00 0.00 0.00 0.00 0.01 0.99 0.00 0.00 1.59 0.0000
*************************
Conduit Surcharge Summary
*************************
Hours Hours
S mme———— Hours Full =----w._ Above Full Capacity
Conduit Both Ends Upstream Dnstream Normal Flow Limited
P2 0.01 0.01 0.01 0.56 0.01
P4 0.63 0.63 0.63 0.73 0.63

Analysis begun on:

SWMM 5

Fri Feb 04 11:07:01 2011

-21-2011
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Analysis ended on: Fri Feb 04 11:07:04 2011

Total elapsed time: 00:00:03 R f 4/&
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TEHStavity Ruaiysis #1 - SWMM and AHYMO Comparison Results 1-21-2011

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (

Sensitivity Analysis #1 - SWMM
Results printed on 3-17-2011

Run #11

Rain Time Interval adjusted at 0:03

Build 5.0.021)

*********************************************************

NOTE: The summary statistics di
based on results found at every

not just on results from each re
********************************

****************
Analysis Options
Khhkkhkhkhkhkthhrkdt
Flow Units
Process Modelg:

Rainfall/Runoff ,...,...

Snowmelt
Groundwater
Flow Routing
Ponding Allowed
Water Quality
Infiltration Method
Flow Routing Method
Starting Date
Ending Date
Antecedent Dry Days
Report Time Step
Wet Time Step
Dry Time Step
Routing Time Step

*hhhkhkkhokkh kg

Element Count
*************
Number of rain gages
Number of subcatchme
Number of nodes
Number of links
Number of pollutants
Humber of land uses

Khhkkhkhkhkhkhkkhdhkdhd

Raingage Summary
****************

********************

Subcatchment Summary

********************

Name
Bl
B2
B3
B4

Ehhkkkhkkk ok hw
Node Summary

FhELEF ok E Wb

CPrs

YES

[ []

NO

YES

YES

NO

CURVE_NUMBER
DYNWAVE

DEC-24-2010 00:00:00
DEC-28-2010 23:00:00

splayed in this report are
computational time step,

porting time step.
*************************

0.0
...... 00:05:00
00:03:00
01:00:00
...... 5.00 sec
...... 1
nts 4
....... &
....... 4
...... 0
o
Data Recording
Data Source Type Interval
Rain CUMULATIVE 3 min
Area Width %Imperv %¥Slope
102.70 400.00 56.00 0.0958
105.50 400.00 80.00 0.1178
95.70 400.00 56.00 1.5769
95.70 400.00 80.00 1.5769
Invert Max Pond
Type Elev Depth Ar
JUNCTION 5000.00 10.00
JUNCTION 5000.00 10.00
JUNCTION 5000.00 10.00
JUNCTION 5000.00 10.00
OUTFALL 4994 .00 3.00
OUTFALL 4994 .00 3.00
OUTFALL 4994.00 3.00

and AHYMO Comparison Results 1-21-2011

ROy A )/

Rain Gage Outlet
R1 MH1
R1 MH2
R1 MH3
R1 MH4
ed External
ea Inflow

0

.0

R,

0

0

0

0

Page 1



VEHSIUVILY AllalysIs #1 - DWIMM and AHYMO Comparison Results 1-21-2011

04 OUTFALL 4994 .00 3.00 0.0

tAhkAahewdbrdhT

Link Summary
hxdr A dhhdbdbrn

Name From Node To Node Type Length %$Slope Roughness
P1 MH1 ol CONDUIT 400.0 1.5002 0.0130
P2 MH2 02 CONDUIT 400.0 1.5002 0.0130
P3 MH3 03 CONDUIT 400.0 1.5002 0.0130
P4 MH4 04 CONDUIT 400.0 1.5002 0.0130

Fhhkhhhkkhkhhkhhhhhhdhkdkh

Cross Section Summary
kkkkhkhthkhkhhhkdddhhhr ok

Full Full Hyd. Max. No. of Full
Conduit Shape Depth Area Rad. Width Barrels Flow
Pl CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
b2 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
P3 CIRCULAR 3.00 7.07 0.75 3.00 b/ 81.69
P4 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
dkhkhkhhhhhdhdhddhhdrhd
Control Actions Taken
FAhhkhkkdrhkhhdkrkhhhhhddt
KRk hkkhhkhhkhhhhkkkkhkhh® hek & Volume Depth
Runoff Quantity Continuity acre-feet inches
************************** - — - = - -
Total Precipitation .,,.., 86.580 2.600
Evaporation Loss ....,... 0.000 0.000
Infiltration Loss ....... 23.349 0.701
Surface Runoff ........... 62.815 1.886
Final Surface Storage .... 0.434 0.013
Continuity Error (%) ..... -0.021
************************** Volume Volume
Flow Routing Continuity acre-feet 106 gal
************************** ——— - A ——
Dry Weather Inflow .....,. 0.000 0.000
Wet Weather Inflow ..... 62.815 20.469
Groundwater Inflow ....... 0.000 0.000
BDTIT Tnfilidw samsicaihu s s 0.000 0.000
External Inflow ,.,....... 0.000 0.000
External Outflow ....,..... 62.813 20.468
Internal Outflow " 0.000 0.000
Storage Losses ........... 0.000 0.000
Initial Stored Volume 0.000 0.000
Final Stored vVolume ...... 0.000 0.000
Continuity Error (%) ...,.. 0.003
**'k************************
Time-Step Critical Elements
***************************
None
********************************
Highest Flow Instability Indexes
********************************
All links are stable.
'k************************
Routing Time Step Summary
*************************
Minimum Time Step 5.00 sec
Average Time Step 5.00 sec
Maximum Time Step 5.00 sec
Percent in Steady State 0.00

2.00

Average Iterations per Step

SWAM 5 Page 2
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Subcatchment Runoff Summary
LA S 2 S RS S st RS NN NS

R INLANE AN NRE FREA R R IR \f‘JIIIr‘i‘Il\J‘JII [ A*L=2% ) ) ¥=]
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.55
.15
.65
.19

Total Total Total Total Tot
Precip Runon Evap Infil Runo
Subcatchment in in in in
B1 2.60 0.00 0.00 1.02 1
B2 2.60 0.00 0.00 0.43 2
B3 2.60 0.00 0.00 0.94 1
B4 2.60 0.00 0.00 0.41 2
Rk R A AR R AT AR
Node Depth Summary
[ R LR L L L L T ey
Average Maximum Maximum Time of Max
Depth Depth HGL Occurrence
Node Type Feet Feet Feet days hr:min
MH1 JUNCTION 0.16 l.5% 500L.5% 0 02:03
MHZ JUNCTION 0.19 1.69 5001.69 0 02:03
MH3 JUNCTION 0.14 4.54 5004.54 0 01:30
MH4 JUNCTION 0.16 7.31 5007.31 0 01:41
a1 OUTFALL 0.14 1.51 4995.51 0 02:03
02 OUTFALL 0.18 1.69 4995.69 0 02:03
03 OUTFALL 0.12 2.85 4996.85 0 01:36
04 OUTFALL 0.13 3.00 49897.00 0 01:30
mhkdWhdadbebhdbeherbhrd
Node Inflow Summary
FEFE kAT ha bbb sdhwdiehw
Maximum Maximum Lateral
Lateral Total Time of Max Inflow
Inflow Inflow Occurrence Volume
Node Type CFS CFS days hr:min 1076 gal
MH1 JUNCTION 41.07 41.07 0 02:03 4,335
MH2 JUNCTION 49.81 49.81 0 02:03 6.163
MH3 JUNCTION 92.21 92.21 0 01:36 4.286
MH4 JUNCTION 107.07 107.07 0 01:42 5.684
o1 OUTFALL 0.00 41.06 0 02:03 0.000
02 OUTFALL 0.00 49.79 0 02:03 0.000
03 OUTFALL 0.00 92.21 0 01:36 0.000
04 OUTFALL 0.00 107.07 0 01:42 0.000

LR E R E R RS N R T Y

Node Surcharge Summary
I R R R R LR

Surcharging occurs when water rises above the top of the highest conduit.

Hours
Node Type Surcharged
MH3 JUNCTION 0.29
MH4 JUNCTION 0.62

AR R R R R R PR R E S S R E N

Node Flooding Summary

dhdEhd b edhd skt kbt &

No nodes were flooded.

th kT rAdhdbhddbddbhddrbrrs

Outfall Loading Summary

EEREAAEAAOU T Bohok ok E ke

SWMM 5

Max. Height
Above Crown
Feet

1.542
4.309

Min. Depth
Below Rim
Feet
5.458
2.691

[S2IE e U6 s TSNS N

L

__IIJ?.'_

[ B S B LW N |

//

Peak Runoff

Runoff Coeff
CFS
41.07 0.598
49.81 0.827
92.21 0.634
107.07 0.841
Page 3
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CEHSIvIty Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011

'y

Flow Avg Max Total
Freq Flow Flow Volume
Outfall Node Pent CFS CFS 1076 gal
o1 99.93 1.35 41.06 4.334
o2 99..93 1.92 49.79 6.163
03 99.94 1.34 92.21 4.286
04 99.94 1.77 107.07 5.684
System 99.94 6.39 276.02 20.467
********************
Link Flow Summary
FhhkkkhkRhkhdhhhhhdddhhhr
Maximum Time of Max Maximum Max/ Max/
|Flow| Occurrence | Veloc] Full Full
Link Type CFS days hr:min ft/sec Flow  Depth
Pl CONDUIT 41.06 0 02:03 11.57 0.50 0.50
P2 CONDUIT 49.79 0 02:03 12.12 0.61 0.56
P3 CONDUIT 92.21 0 01:36 13.18 1.13 0.98
P4 CONDUIT 107.07 0 01:42 15.15 L.l 1.00
***************************
Flow Classification Summary
***************************
Adjusted --- Fraction of Time in Flow Class ---- Avg.
/Actual Up Down Sub Sup Up Down Froude
Conduit Length Dry Dry Dry Crit Crit Crit Crit Number
F1 1,00 0.00 0,00 0.00 0.00 1.00 0.00 0.00 1.74
P2 1,00 G.00  0.00 0,00 0,00 1.00 0.00 0.00 1.74
B3 1.00 0.000 0.00 0,00 0.00 1.00 O.00 0. 00 1.73
P4 .00 0.00 0.00 0.00 0.01 0.99 0.00 o0.00 1.65
*'k***********************
Conduit Surcharge Summary
*************************
Hours Hours
“=----=-- Hours Full ----=--- Above Full Capacity
Conduit Both Ends Upstream Dnstream Normal Flow Limited
P3 0.01 0.01 0.01 0.36 0.01
P4 0.47 0.47 0.47 0.66 0.47

Thu Mar 17 10:21:33 2011
Thu Mar 17 10:21:35 2011
00:00:02

Analysis begun on:
Analysis ended on:
Total elapsed time:

SWnm 5
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EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.021) Py, { ’_// y 1]
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Sensitivity Analysis #1 - SWMM and AHYMO Comparison Results 1-21-2011

Results printed on [5-25-2011 Run s : Eg

Rain Time Interval ‘adjusted at 0:03 /2;%

********************************************************* ’2 :?éé:/cj;z
/

NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,

not just on results from each reporting time step.
*********************************************************

LER BN E RS EFEEES O

Analysis Options
FhEFXhd R ba kvt

Flow URITS s e i CFS
Process Models:
Rainfall/Runoff ...... 1+ YES
SNOWMELE" wuiswusiasiiosss NO
Groundwater iiiiesscisess NO
Flow Routing ........... YES
Ponding Allowed ........ YES
Water Quality .......... NO
Infiltration Method ...,.. CURVE_NUMBER
Flow Routing Method ...... DYNWAVE
Starting Date ............ DEC-24~2010 00:00:00
Ending Date .............. DEC-28-2010 23:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:05:00
Wet Time Step ............ 00:03:00
Dry Time Step ............ 01:00:00
Routing Time Step ........ 5.00 sec

FhETHNE kbR h

Element Count
LR R & R & R R

Number of rain gages ...... 1
Number of subcatchments .., &
Number of nodes .,.......... B
Number of 1Inks wsgigiwsais 1
Number of pollutants ....,. 0
Number of land uses .,..... a
(AR R S EE S TS X SR |

Raingage Summary
PR R R R

Data Recording
Name Data Source Type Interval
R1 Rain CUMULATIVE 3 min.
LEE S S B S R ]
Subcatchment Summary
R N R e R LS
Name Area Width $Imperv %Slope Rain Gage Outlet
B1 102.70 400.00 56.00 0.0958 EL MH1
B2 105.50 400.00 80,00 0.1178 Rl MHZ
B3 95.70 400.00 56.00 1.5769 Rl MH3
B4 95.70 400.00 80.00 1.5769 Rl MH4
FhEEERALD b
Node Summary
IR E R R RS S =21

Invert Max. Ponded External
Name Type Elev. Depth Area Inflow
MH1 JUNCTION 5000.00 10.00 0.0
MHZ JUNCTION 5000.00 10.00 0.0
MH3 JUNCTION 5000.00 10.00 0.0
MH4 JUNCTION 5000.00 10.00 0.0
01 OUTFALL 4994.00 3.00 0.0
02 OUTFALL 4994.00 3.00 0.0
03 OUTFALL 4994.00 3.00 0.0

SWMM 5 Page 1
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o4 OUTFALL 4994.00 3.00 0.0

]L_ hhEkE Rk ok
f :,-/ Link Summary
: (AR RS T L E LS5

; Name From Node To Node Type Length ¥Slope Roughness

Pyl MH1 01 CONDUIT 400.0 1.5002 0.0130

P2 MHZ 02 CONDUIT 400.0 1.5002 0.0130

P3 MH3 03 CONDUIT 400.0 1.5002 0.0130

P4 MH4 04 CONDUIT 400.0 1.5002 0.0130

EXEEA A bbbk E TRl d

Cross Section Summary
hhkFkhkhkhkd kA d*drhrdhhdkKh

Full Full Hyd. Max. No. of Full
Conduit Shape Depth Area Rad. Width Barrels Flow
P1 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
P2 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
P3 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
P4 CIRCULAR 3.00 7.07 0.75 3.00 1 81.69
e R R R R R E R ]
Control Actions Taken
LR A B R R O N
FhkhkFhk Ak bk hrxhh kb hkhh k& xK Volllme Depth
Runoff Quantity Continuity acre-feet inches
L R R B R R R R R O R ey R R e e i
Total Precipitation ...... 86.580 2.600
Evaporation LOSS ......... 0.000 0.000
Infiltration LoSS .s.iuec... 23.349 0.701
Surface RUnoff ..,..,...... 60.572 1.819
Final Surface Storage .... 2.678 0.080
Continuity Error (%} ..... -0.022
Fhkhkhkkhhhdhhhrhhdhhhhhhd k& Volume Volume
Flow Routing Continuity acre~feet 1076 gal
Fhkkkkkdhkkkhkkhkrhdkkkk ko kx4, o _____ =
Dry Weather Inflow ..,..... 0.000 0.000
Wet Weather Inflow ,...... 60.572 19.738
Groundwater Inflow ....,.. 0.000 0.000
RDITI Inflow ....veveceueos 0.000 0.000
External Inflow .......... 0.000 0.000
External Outflow ,........ 60.569 Is.787
Internal Outflow ......... 0.000 0.000
Storage Losses ........... 0.000 0.000
Initial Stored Volume 0.000 0.000
Final Stored Volume ...... 0.000 0.000
Continuity Error (%) ..... 0.004
B R R R R R R R T T
Time-Step Critical Elements
Fhhhhxhd kA kdr kA khh kb d kg k&
None
********************************
Highest Flow Instability Indexes
********************************
All links are stable.
Fhhkkhkhdkhkdhkhdhrrrd bk bk hnk
Routing Time Step Summary
Fhhkhhk kA kA A Ak kA rrrhhrthhdx
Minimum Time Step 5.00 sec
Average Time Step 5.00 sec
Maximum Time Step 5.00 sec
Percent in Steady State 0.00
Average Iterations per Step 2.00
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FThhkkhhkkhdhhhhhhhhkhkhddh kK

Subcatchment Runoff Summary
hhkkkkhkhdhhkhkhdhhkkhhrhthdhdxkk

Total Total Total
Precip Runon Evap
Subcatchment in in in
B1 2.60 0.00 0.00
B2 2.60 0.00 0.00
B3 2.60 0.00 0.00
B4 2.60 0.00 0.00
R T T e T |
Node Depth Summary
kddddhxhtasrtdhdndn
Average Maximum Maximum
Depth Depth HGL
Node Type Feet Feet Feet
MH1 JUNCTION 0.15 1.45 5001.45
MH2 JUNCTION 0.19 1.62 5001.62
MHE3 JUNCTION 0.13 2.72 5002.72
MH4 JUNCTION 9.15 6.21 5006.21
01 OUTFALL 0.14 1.45 4995.45
02 OUTFALL 0.17 1.62 4995.62
03 OUTFALL 0.12 2.82 4996.82
04 OUTFALL 0.13 3.00 4997.00
LR E RS TR
Node Inflow Summary
LE S E S E S SN N T
Maximum Maximum
Lateral Total Time o
Inflow Inflow Occur
Node Type CFS CFS days h
MH1 JUNCTION 38.65 38.65 0
MHZ JUNCTION 46.64 46.64 0
MH3 JUNCTION 87.14 87.14 0
MH4 JUNCTION 101.18 101.18 (o}
ol OUTFALL 0.00 38.64 0
02 OUTFALL 0.00 46.62 0
03 OUTFALL 0.00 87.12 0
04 OUTFALL 0.00 101.18 0

e S R AN R R S R

Node Surcharge Summary
LR R R R R L R TSR

Total Total
Infil Runoff
in in
1.02 1.50
0.43 2.07
0.94 1.59
0.41 2.11
Time of Max
Occurrence
days hr:min
0 02:03
0 02:03
0 01:36
0 01:42
0 02:03
0 02:03
0 01:36
0 01:34
Lateral
f Max Inflow
rence Volume
r:min 1076 gal
02:03 4.180
02:03 5.936
01:36 4,142
01:42 5.479
02:03 0.000
02:03 0.000
0186 0.000
01:42 0.000

Surcharging occurs when water rises above the top of the highest conduit.

Hours
Node Type Surcharged
MH4 JUNCTION 0.58

LR R R R R R

Node Flooding Summary
xR kdbhdF kAT A A k@

No nodes were flooded.

LE R R E b i e o o e o

Outfall Loading Summary

L s e Y R R R ST T o)

Max. Height
Above Crown
Feet

3.212

Min. Depth
Below Rim
Feet

3.788

(S-S B NS LT NS BN

TR EELIND RARELA SR EOIWIAS WSR2V MEDUILS =L 1=£EUT ]

f
L. |
) ")
_,-".u"' J t.:?\.__
Peak Runoff
Runoff Coeff
CFS
38.65 0.577
46.64 0.797
87.14 0.613
101.18 0.811
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Flow Avg. Max. Total
Freq. Flow Flow Volume
Outfall Node Pcent. CFS CFSs 1076 gal
U | ) st sl s S e H076 gal
/D B 0l 99.36 1.31 38.64 4.180
02 99.36 1.86 46.62 5.936
03 99.38 1.30 87.12 4.142
04 99.38 1.72 101.18 5.478
System 99.37 6.20 259.74 19.736
LR R B e
Link Flow Summary
hddFshkFrrER A b b Fhrhdn
Maximum Time of Max Maximum Max/ Max/
|Flow] Occurrence |Veloc| Full Full
Link Type CFS days hr:min ft/sec Flow Depth
P1 CONDUIT 38.64 0 02:03 11.3% .47 0.48
P2 CONDUIT 46.62 0 02:03 11.93 057 0,54
P3 CONDUIT 87.12 0 01:36 13,18 1.407 0.9z
P4 CONDUIT 101.18 0 01:42 14.31 1.24 1.00
***************************
Flow Classification Summary
***************************
Adjusted ~-— Fraction of Time in Flow Class —-~-- Avg. Avg.
/Actual Up Down Sub Sup Up Down Froude Flow
Conduit Length Dry Dry Dry Crit Crit Crit Crit Number Change
P1 1.0 g.00 Q.00 0.00 Q.00 0.99 0.00 0.00 1.73 0.0000
P2 1.400 Q.00 0.00 0,00 0.00 0.99 0.00 0.00 1.723 0.0000Q
P3 1.00 0.00 0.00 0.00 0.00 0.3 0.00 0,00 1.72 0.0000
P4 1.00 0.00 0.00 0.00 0.01 0.99 0.00 0.00 1.65 0.0000
*************************
Conduit Surcharge Summary
*************************
Hours Hours
————————— Hours Full —-——————- Above Full Capacity
Conduit Both Ends Upstream Dnstream Normal Flow Limited
P3 0.01 0.01 0.01 0.29 0.01
P4 0.33 0.33 0.33 0.63 0.33

Analysis begun on: Wed May 25 08:26:23 2011
Analysis ended on: Wed May 25 08:26:26 2011
Total elapsed time: 00:00:03
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