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Pre-Development Draina'e Basin Data 
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I 

BASIN 3 

NODE 

ROAD 

BASIN 3 

AREA = 2.73 AC. 
CN = 64.1 
Tc = 5.9/ Al/N. 

BASIN 3-I 

AREA = 0.02 AC. 
CN = 68.5 
Tc = /1.83 Al/N. 

BASIN 3-2 

AREA 0.46 AC. 
CN = 39.0 
Tc = 5.79 M/N. 

LOCATION: LAKE COUNTY 
SEC. 9 & /0, T23S, R2GE 
/-IARTWOOD AIARSH ROAD RECONSTRUCT/ON 
US 27 TO /500 FT EAST OF S. HANCOCK RD 

4NTB 
HN TB CORPORA TION 

300 PRIMERA BLVO, 
SUITE 200 
LAKE MARY, FL 32746 
(407) 805-0355 
CERT. OF AUTH. NO. 6500 

ENGINEER OF RECORD: KAREN N. VAN DEN AVONT, P.E. 
FL. REGISTRATION ND. 44794 

COUNTY: LAKE 
STATE: FLORIDA 
DATE: 04-08 

LAKE COUNTY 
FLORIDA 

DATUM: NAVD 88 
PURPOSE: PRE-DEVELOPMEN T 

NODAL DIAGRAM 

LAKE COUNTY 

I-/ARTY/DOD MARSH ROAD 

4/30/2008 92746 AM \\LKM00'p,r,ork'Jo2s\4I56I-I\Pbose I\41561100001'thoThogeVI0DALDlAGRAupre. d9n 
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I 
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INTB 
PROJECT: 

LOCATION: 

UNDERLINE ONE: 

RUNOFF CURVE NUMBER 

HARTWOOD MARSH ROAD 

Use CN = 

REFERENCE: Urban Hydrology for Small Watersheds 
Technical Release 55, Soil Conservation Service 
US. Department of Agriculture, June 1986 

MADE BY: 

CHKED BY 

PROPOSED 

64.1 

DATE: 

MSF 
KMV 

23-Apr-08 
24-Apr-08 

Soil Name 
'and 

Hydrologic' 
group 

(ippendx 4)" ' 

: Cover Description' 
.'..... 

'(Cover t'pe; trettment, and 
'JydroJogie condition: 
'percent linpervious;" 

unconnected /eonnected, 
'i'mperviwrs arel ratio i 

' 

. 

CN 

' 

Area 

acres 

Product 
of 

CN Ar 

: 

'. 
Tags. 

2-2 

rig 
2-3 

Eg 
2,4 

- IMPERVIOUS AREA 
Exist Pavement (On-Site) 98 0.84 82.62 

Astatula Sand (A) GRASS 
Fair Condition (On-Site) 49 1.89 92.47 

Totals 2.73 175.09 

I 
I 

BAS 3 

EXISTING 

I 
I 
I 
I 
I 
I 
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INTB 
PROJECT: 

LOCATION: 

UNDERLINE ONE: 

RUNOFF CURVE NUMBER 

HARTWOOD MARSH ROAD 

Use CN = 

REFERENCE: Urban Hydrology for Small Watersheds 
Technical Release 55, Soil Conservation Service 
U.S. Department of Agriculture, June 1986 

1 

I 1-q 

MADE BY: 

CI-IKED BY 

PROPOSED 

68.5 

DATE: 

MSF 
KMV 

23-Apr-08 
24-Apr-08 

Soil Name 
and 

Hydrologic 
group 

- 

(AppenthxA) , 

' Cover Description 

(Co'ér type, treatment, and 
hydrologic ondiliun: 
percent impervious: 

unconnected / connected . 

'imperviouarea ratio) 

CN 

' 

Area' 

acres 

. 5 

Product 
of 

CNx Arcs 

- 

Tsb 
2-2 

Fig 

2-3 

Fig. 

2-4 

- IMPERVIOUS AREA 
Exist Pavement (Off-Site) 98 0.01 0.98 

Astatula Sand (A) GRASS 
Fair Condition (Off-Site) 39 0.01 0.39 

Totals = 0.02 1.37 

BASIN 3-I 

EXISTING 

I 
I 
I 
I 
I 
I 



I 
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I 
I 
I 
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I 
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I 

INTB 
PROJECT: 

LOCATION: 

UNDERLINE ONE: 

RUNOFF CURVE NUMBER 

HARTWOOD MARSH ROAD 

Use CN = 

REFERENCE: Urban Hydrologyfar Small Watersheds 
Technical Release 55, Soil Conservation Service 
U.S. Department of Agriculture, June 1986 

/3S 

MADE BY: 

CHKED BY: 

PROPOSED 

MSF 
KMV 

23-Apr-08 
24-Apr-08 

39.0 

DATE: 

SolNanie . . 

and 
J{ydröiogic 

group 

(Appends A) 

CoverDesenption 

( Cover type, treatment, and 
hydrologic condition: 
percent Impervious: 

unconnected I conneèted . 

impervious area ratio) 

cN Area 

. acres 

Product 
of 

CN x Area 

Tab 
2-2 

Fig. 
2-3 

rig. 
-4 

- 1MPEROUS AREA 
Exist Pavement (Off-Site) 98 0.00 0.00 

Astatula Sand (A) GRASS 
Fair Condition (Off-Site) 39 0.46 17.79 

Totals 0.46 17.79 

1 

I 

,8ASLN3-2 

EXISTING 

I 
I 
I 
I 
I 
I 



INTB 
PROJECT: HARTWOOD MARSH ROAD 

LOCATION: BASIN 3 

SHALLOW CONCENTRATED FLOW: 

CHANNEL FLOW: 

12 CROSS-SECTIONAL FLOW AREA, A S.F. 
13 WETTED PERIMETER, Pw IL.F. 
14 HYDRAULIC RADIUS, R = (A I Pw) L.F. 
15 CHANNEL SLOPE, S jFT.IFT. 
16 MANNING'S ROUGHNESS COEFFICIENT, n 
17 VELOCITY, V, = (1.49 R 0.667 * S A0.5) / n JET/SEC. 
18 FLOW LENGTH, L L.F. 
19 TtL/(3600V) [ I JHR. OR MIN. 
20 Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) 

TOTAL Tc HN. 

Reference: Urban Hydrology for Small Watersheds 
Technical Release 55, Soil Conservation Service 
U.S. Department of Agriculture, June 1986 

TIME OF CONCENTRATION CALCULATIONS 

UNDERLINE ONE: EXISTING PROPOSED 

UNDERLINE ONE: 'Tc Tt Through subarea 

SHEET FLOW: 

SMOOTH 
I SURFACE DESCRIPTION SURFACE 
2 MANNING'S COEFFICIENT, n 0011 
3 FLOW LENGTH, L, (<300') 112 iFT. 
4 2 YRJ 24 HR RAINFALL, P 470 ' IN. 
5 LAND SLOPE, S 

I 002861 
6 Tt = (0.007 (nL)"0.8) / ( P"O.S * S"0.4) 0.0158, ,HR. OR 1L95 MIN. 

MADE BY: 

CHECKED BY: 

DATE: 

MSF 
KMV 

12-Mar-08 
13-Mar-OS 

7 SURFACE DESCRIPTiON (PAVED OR UNPAVED) UNPAVED 
8 FLOW LENGTH, L 877 L.F. 
9 WATERCOURSE SLOPE, S 00334 FT.! FT. 
10 AVERAGE VELOCITY, V 2949 FT/SEC. 
11 TtL/(3600*V) 0,08 HR. OR P 4:96 MIN. 



INTB 
TIME OF CONCENTRATION CALCULATIONS 

MADE BY: 

CHECKED BY: 

PROJECT: HART WOOD MARSH ROAD 

LOCATION: BASiN:31 

UNDERLINE ONE: EXISTING PROPOSED 

UNDERLINE ONE: Tc Tt Through subarea 

SHEET FLOW: 

CHANNEL FLOW: 

12 CROSS-SECTIONAL FLOW AREA, A 
13 WETTED PERIMETER, Pw 
14 HYDRAULIC RADIUS, R=(A/Pw) 
15 CHANNEL SLOPE, S 
16 MANNING'S ROUGHNESS COEFFICIENT,n 
17 VELOCITY, V, =(1.49 * R0.667 * S 0.5)/n 
18 FLOW LENGTH, L 
19 Tt=L/(3600V) 
20 Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) 

($7 

FT. 
IN. 

HR. OR 

L.F. j FT./ FT. 
FT/SEC. 
HR OR 

S.F. 
L.F. 
L.F. 
FT/FT. 

67 MIN. 
(TO ROAD) 

FT./SEC. 
L.F. 

1HR. OR 0.00 '1MIN. 

SHORT 
I SURFACE DESCRIPTION ORASS 
2 MANNING'S COEFFICIENT, n 0 ISO 
3 FLOW LENGTH, L, (< 300') 100 
4 2 YR] 24 HR RAINFALL, P 4 70 
5 LAND SLOPE, S 

6 Tt = (0.007 (nL)0.8) / ( P"0.5 * S"0.4) 

SHALLOW CONCENTRATED FLOW: 

7 SURFACE DESCRIPTION (PAVED OR UNPAVED) UNPAVED 
8 FLOW LENGTH, L 877 
9 WATERCOURSE SLOPE, S 00334 
10 AVERAGE VELOCITY, V 2 949 
11 Tt=L/(3600*V) 0,0 

TOTAL Tc= MIN. 

Reference: Urban Hydrology for Small Watersheds 
Technical Release 55, Soil Conservation Service 
U.S. Department of Agriculture, June 1986 

4 0()... MIN. 

DATE: 

MSF 12-Mar-08 
KMV 13-Mar-08 



INTB 
PROJECT: HARTWOOD MARSH ROAD 

TIME OF CONCENTRATiON CALCULATIONS 

'SHOR 
1 SURFACE DESCRIPTION 
2 MANNING'S COEFFICIENT, n 0150 
3 FLOW LENGTH, L, (<300') -'Sti FT. 
4 2 YRI 24 HR RAINFALL, P 4,70 IN. 
5 LAND SLOPE,S 0128 
6 Tt (0.007 (nL)'0.8) / ( P0.5 * S0.4) I 00261 JHR. OR L JMIN. 

(TO ROAD) 

SHALLOW CONCENTRATED FLOW: 

MADE BY: 

CHECKED BY: 

7 SURFACE DESCRIPTION (PAVED OR UNPAVED) LutAvm! I 
8 FLOW LENGTH, L 

1 
755 L.F. 

9 WATERCOURSE SLOPE, S L 0 0338 FT./ FT. 
10 AVERAGE VELOCITY, V 2965 FT/SEC. 
11 Tt = L / (3600 *V) 

I 0071 JHR. OR r : MIN. 

I" 

DATE: 

MSF 
KMV 

12-Mar-08 
13-Mar-08 

jS.F. 

FT./FT. 

FT/SEC. 
L.F. 
HR. OR i(O 1M 

TOTAL Tc= 79jMIN. 

LOCATION: JIASLJ2 

UNDERLINE ONE: EXISTING PROPOSED 

UNDERLINE ONE: Te Tt Through subarea 

SHEET FLOW: 

Reference: Urban Hydrology for Small Watersheds 
Technical Release 55, Soil Conservation Service 
U.S. Department of Agriculture, June 1986 

CHANNEL FLOW: 

12 CROSS-SECTIONAL FLOW AREA, A 
13 WETTED PERIMETER, Pw 
14 HYDRAULIC RADIUS, R (A / Pw) 
15 CHANNEL SLOPE, S 

16 MANNING'S ROUGHNESS COEFFICIENT, n 

17 VELOCITY, V, = (1.49 * R t0.667 * 5 AØ5) / 
18 FLOW LENGTH, L 

19 Tt=L/(3600V) 
20 Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) 



Hartwood Marsh Road Phase I 

Pre Development 
Basin 3 

Input 

Basins 

Unit Hydrograph: Uh484 
Rainfall File: Sjrwmd96 

Rainfall Amount(in) 11.000 
Area(ac): 2.730 

Curve Number: 64.10 
DCIA(%) 0.00 

Existing Hartwood 

Unit Hydrograph: Uh484 
Rainfall File: Sjrwmd96 

Rainfall Amnount(in) 11.000 
Area(ac): 0.020 

Curve Number: 68.50 
DCIA(%) : 0.00 

Modes 

Unit Hydrograph: Uh484 
Rainfall File: Sjrwmd96 

Rainfall Pmount(in) : 11.000 
Area(ac) : 0.460 

Curve Number: 39.00 
DCIA(%) : 0.00 

Drop Structures 

Upstream FHWA Inlet Edge Description: 
Circular Concrete: Square edge w/ headwall 

Downstream FHWA Inlet Edge Description: 
Circular Concrete: Square edge w/ headwall 

Peaking Factor: 484.0 
Storm Duration(hrs) : 96.00 
Time of Conc(min) : 5.91 
Time Shift(hrs) : 0.00 

Max Allowable Q(cfs) : 999999.000 

Peaking Factor: 484.0 
Storm Duration(hrs): 96.00 
Time of Conc(min): 11.83 
Time Shifthrs) : 0.00 

Max Allowable Q(cfs) : 999999.000 

Peaking Factor: 484.0 
Storm Durationhrs) : 96.00 
Time of Conc(min): 5.79 

Time Shift(hrs) : 0.00 
Max Allowable Q(cfs) : 999999.000 

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page 1 of 3 

(S? 

Name: From Node: Length(ft) : 0.00 
Group: BASE To Mode: Count: 1 

UPSTREAM DOWNSTREAM Friction Equation: Average Conveyance 
Geometry: Cirular Circular Solution Algorithm: Automatic 
Span(in): 0.00 0.00 Flow: Both 
Rise(in): 0.00 0.00 Entrance Loss Coef: 0.000 

Invert(ft) : 0.000 0.000 Exit Loss Coef: 0.000 
Mannings N: 0.000000 0.000000 Outlet Ctrl Spec: Use dc or tw 
Top Clip(in) : 0.000 0.000 Inlet Ctrl Spec: Use din 

Bot Clip(in) : 0.000 0.000 Solution Incs: 10 

Name: BASIN 3 Node: ROAD Status: Onsite 
Group: BASE Type: SCS Unit Mydrograph 

Maine: Base Flow(cfs) : 0.000 Init Stage(ft) : 0.000 
Group: BASE Warn Stage(ft): 0.000 
Type: Stage/Area 

Stage(ft) Area(ac) 

Name: BASIN 3-1 Node: ROAD Status: Onsite 
Group: BASE Typs: SCS Unit Hydrograph 

Name: BASIN 3-2 Mode: ROAD Status: Onsite 
Group: BASE Type: SCS Unit Hydrograph 



Nartwood Marsh Road Phase I 

Pre Development 
Masin 3 

Input 

Hydrology Simulations 

Name: 100Y24H 
Filename: N: \Jobs\41561-l\Phase 1\41561100001\drainage\ROTJTINGS\PRE\100Y24N.R32 

Override Defaults Yes 
Storm Duration (hrs) 24.00 

Rainfall File: Fimod 
Rainfall mount(inj 10.20 

Time(hrs) Print Inc(min) 

Name: 1OY24H 
Filename: H: \Jobs\4156l-l\Phase l\4l561100001\drainage\ROUTINGS\PRE\1OY24H.R32 

Override Defaults: Yes 
Storm Duration (hrs) 24.00 

Rainfall File Fimod 
Rainfall Axsount(in): 7.00 

Time (hrs) Print Inc (mm) 

Name 2,3Y24H 
Filename: W\3OBS\41561l\PHASE 1\4156110000l\DRAINAGE\ROUTINGS\POST\2.3Y24H.R32 

Override Defaults: Yes 
Storm Duration(hrs) : 24.00 

Rainfall File: Fimod 
Rainfall Pinount(in): 4.90 

Time(hrs) Print Inc(min) 

Name: 25Y24N 
Filename W \JOBS\41561-l\PHASE l\41561l0000l\DRAINAGE\ROIJTINGS\POST\25Y24H.R32 

Override Defaults: Yes 
Storm Duration(hrs) : 24.00 

Rainfall File: Flmod 
Rainfall Pmount (in) : 8.. 30 

Time(hrs) Print Inc(min) 

Name: 25Y96N 
Filename: N: \JOBS\41563-1\PHASE 1\4156110000l\DRAINAGE\ROUTINGS\POST\25Y96H.R32 

Override Defaults: No 

Time (hrs) Print Inc (mm) 

Routing Simulations 

Name: 2.3Y24H Hydrology Sim: 2.3Y24H 
Filename: W:\JOBS\4156l-.1\PNASE l\4l56l10000l\DRAINAGE\ROUTINGS\POST\2.3Y24N.132 

Execute: NO Restart: No Patch: No 

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page 2 of 3 

11.000 60. 00 

16.000 15. 00 

40.000 60. 00 

11.000 60.00 
16.000 15.00 
40.000 60.00 

11.000 60.00 
16.000 15.00 
40.000 60. 00 

11.000 60.00 
16.000 15 . 00 
40.000 60.00 

50.000 60.00 
62.000 15.00 
97.000 60.00 



Martwood Marsh Road Phase I 

Pre Development 
Basin 3 

Input 

Alternative: No 

Max Delta Z(ft) 1.00 
Time Step Optimizer: 10.000 

Start Time (hrs) 0.000 
Mm Calc Time(sec) 0.5000 

Boundary Stages 

Name: 25Y24H Hydrology Sim: 25Y24H 
Filename: H: \JOBS\4156l-l\PHASE l\4l561100001\DRAINAGE\ROtJTINGS\POST\25Y24H.132 

Execute: No Restart: No Patch: No 
Alternative: No 

Max Delta Z(ft) : 1.00 
Time Step Optimizer: 10.000 

Start Time (hrs) : 0.000 
Mm Calc Time(sec) : 0.5000 

Boundary Stages: 

Max Delta Z(ft) : 1.00 
Time Step Optimizer: 10.000 

Start Time(hrs): 0.000 
Mm Calc Time(sec) : 0.5000 

Boundary Stages: 

Delta Z Factor: 0.00500 

End Time(hrs): 40.00 
Max Calc Time(sec): 60.0000 

Boundary Flows: 

Delta B Factor: 0.00500 

End Time(hrs): 40.00 
Nax Caic Time(sec): 60.0000 

Boundary Flows: 

Name: 25Y96H Hydrology Sim: 25Y96H 
Filename: H: \JOBS\4156l-l\PHASE l\4156ll0000l\DRAINAGE\ROTJTINGS\POST\25Y96H. 132 

Execute: No Restart: NO Patch: No 
Alternative: No 

Delta Z Factor: 0.00500 

End Time(hrs): 97.00 
Max Calc Time(sec): 60.0000 

Boundary Flows: 

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page 3 of 3 

Time (hrs) Print Inc (mm) 

11.000 00.000 
15.000 15.000 
40.000 60.000 

Group Run 

BASE Yes 

Time (hrs) Print Inc (mm) 

11.000 60.000 
15.000 15.000 
40.000 60.000 

Group Run 

BASE Yes 

Time (hrs) Print Inc (mm) 

55. 000 60.000 
65.000 15.000 
97.000 60.000 

Group Run 

BASE Yes 

Boundary Conditions 
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BASIN 3 

NODE 

ROAD 

BASIN,3 

AREA = 2.73 AC. 
CN = 76.4 
Tc = 8.09 Al/N. 

BASIN 3-I 
AREA = 0.02 AC. 
CN = 68.5 
Tc = /2.36 MIN. 

BASIN 3-2 

AREA = 0.46 AC. 
CIV = 39.0 
Tc = 7./I Al/N. 

LOCA TION: LAKE COUNTY 
SEC. 9 & /0, T23S, R26E 
HARTW000 MARSH ROAD RECONSTRUCTION 
US 27 TO /500 FT EAST OF S. HANCOCK RD 

INTB 
fiN TB CORPORA TION 
300 PRIMERA BLVD, 
SUITE 200 
LAKE MARY, FL 32746 
(407) 805-0355 
CERT. OF AUTH. NO. 6500 

ENGINEER OF RECORD: KAREN U. VAN DEN AVONT, FE. 
FL. REGISTRATION NO. 44794 

COUNTY: LAKE 
STATE: FLORIDA 
DATE: 04-OS 

DATUM: NAVD 88 
PURPOSE: POST-DEVELOPMENT 

NODAL DIAGRAM 

LAKE COUNTY 

HARTW000 MARSH ROAD 

4/30/2005 5.0425 PM \\LKM00'prk'.Jobs\4I56/-I\Phose !\4I5Gll0000/\draInge\N0DALD/AGRAMpost.dgn 

7L 

LAKE COUNTY 
F L 0 R I I) A 



1 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

INTB 
PROJECT: 

LOCATION: 

UNDERLINE ONE: 

RUNOFF CURVE NUMBER 

HARTWOOD MARSH ROAD 

f7 

MADE BY: 

CHKED BY: 

PROPOSED 

76.4 Use CN = 

REFERENCE: Urban Hydrologyfor Small Watersheds 
Technical Release 55, Soil Conservation Service 
U.S. Department of Agriculture, June 1986 

DATE: 

MSF 
KMV 

23-Apr-08 
24-Apr-08 

Soil Name 
and 

Rydrologie 
group 

- - 

(Appendix A) 

Cover Descnption 

(Cover type. treatmeiit. and 
hydrologic condition: 
percent impervious: 

unconnected I-connected 
impervious area ratio), - 

CN Area 

acres 

Product 
of 

CN x Ai ea 

Tab. 

2-2 

Fig 
2-3 

F1g 

2-4 

- IMPERVIOUS AREA 
Exist Pavement (Off-Site) 98 1.73 169.59 

Astatula Sand (A) GRASS 
Fair Condition (Off-Site) 39 1.00 38.99 

Totals = 2.73 208.58 

I 
1 

EASI\ 3 

EXISTING 

I 
I 
I 
I 
I 
I 



I 
1 

I 
1 

I 
I 
I 
1 

I 

INTB 

UNDERLINE ONE: 

RUNOFF CURVE NUMBER 

LOCATION: L *4IASiN31 

EXISTING 

MADE BY: 

CHKED BY: 

PROPOSED 

DATE: 

MSF 
KMV 

23-Apr-08 
24-Apr-08 

Use CN = 

REFERENCE: Urban Hydrology for Small Watersheds 
Technical Release 55, Soil Conservation Service 
U.S. Department of Agriculture, June 1986 

68.5 

Soil Name 
and 

Hydrologic 
group 

(Appendr A) 

Cover Descriptitifi 

(Cover type treatment, and 
bydrotogie condition 
pCJlt imperviouS 

unconnected I connected 
impervious area ratio) 

CN Area 

acreV 

Product 
of 

(N x Area 

Tnb 

2 2 

FIg 

2-3 

FIg 

2 4 

- IMPERVIOUS AREA 
Exist Pavement (Off-Site) 98 0.01 0.98 

Astatula Sand (A) GRASS 
Fair Condition (Off-Site) 39 0.01 0.39 

Totals= 0.02 1.37 

PROJECT: ILARTWOOD MARSH ROAD 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 

I 
I 
I 
I 
I 
1 

I 

INTB 
PROJECT: 

LOCATION: 

UNDERLINE ONE: 

RUNOFF CURVE NUMBER 

HARTWOOD MARSH ROAD 

MADE BY: 

CHKED BY. 

PROPOSED 

DATE: 

Use CN = 

REFERENCE: Urban Hydrology for Small Watersheds 
Technical Release 55, Soil Conservation Service 
US. Department of Agriculture, June 1986 

MSF 
KMV 

23-Apr-08 
24-Apr-08 

39.0 

Sod Name 
and 

Hy4roLogic 
group 

(Appendix A) 

Covei Description 

(Cover type, teatment, and 
hydrologic condition 

, pet-cent impervious 
unconnected/connected 
impervious area ratio) 

CN Ara 

'.' acres ; 

:' 

Product 
of 

CNx;Area 

Tali 

2-2. 
Fig Ig 

IMPERVIOUS AREA 
Exist Pavement (Off-Site) 98 0.00 0.00 

Astatula Sand (A) GRASS 
Fair Condition (Off-Site) 39 0.46 17.79 

Totals = 0.46 17.79 

I 
I 

B \l\ 3-a! 

EXISTING 

I 
1 

I 
I 
I 
I 



4NTB 
PROJECT: IIARTWOOD MARSH ROAD 

1 SURFACE DESCRIPTION 
2 MANNING'S COEFFICIENT, n 

3 FLOW LENGTH, L, (< 300') 
4 2 YRI 24 HR RAINFALL, P 
5 LAND SLOPE, S 

6 Tt = (0.007 (nL)"O.S) I ( P"0.5 * S"0.4) 

SHALLOW CONCENTRATE!) FLOW: 

CHANNEL FLOW: 

TIME OF CONCENTRATION CALCULATIONS 

LOCATION: L_ LASIN 3 

UNDERLINE ONE: EXISTING PROPOSED 

UNDERLINE ONE: 'Fe Tt Through subarea 

SHEET FLOW: 

SMOOTH 
SURFACE 

MADE BY: 

CHECKED BY: 

12 CROSS-SECTIONAL FLOW AREA, A [ I 1SF. 
13 WETTEDPERIMETER,Pw 

F L.F. 
14 HYDRAULIC RADIUS, R = (A / Pw) . L.F. 
15 CHANNEL SLOPE, S FT/FT. 
16 MANNING'S ROUGHNESS COEFFICIENT, n [_ I 
17 VELOCITY, V, = (1.49 * R "0.667 * S "0.5)/n , 1FT./SEC. 
18 FLOW LENGTH, L 1L.F. 
19 Tt=LI(3600V) 1HR. OR 
20 Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) 

TOTAL Tc 

MSF 
KMV 

12-Mar-08 
13-Mar-08 

MIN. 

MIN. 

DATE: 

7 
8 

9 
10 

11 

SURFACE DESCRIPTION (PAVED OR UNPAVED) 
FLOW LENGTH, L 
WATERCOURSE SLOPE, S 

AVERAGE VELOCITY, V 
Tt=L/(3600*V) 

L.F. 
FT./ FT. 

FT/SEC. 
HR. OR 

UNPAVEDI 
8061 

0 0280 
2699 
008 [4.98 IMIN. 

Reference: Urban Hydrology for Small Watersheds 
Technical Release 55, Soil Conservation Service 
U.S. Department of Agriculture, June 1986 



INTB 
PROJECT: HARTWOOD MARSH ROAD 

LOCATION: H\S1N3-1 1 

UNDERLINE ONE: EXISTING PROPOSED 

UNDERLINE ONE: It Through subarea 

SHEET FLOW: 

I SURFACE DESCRIPTION 
2 MANNING'S COEFFICiENT, n 

3 FLOW LENGTH, L, (<300') 
4 2 YRJ 24 HR RAINFALL, P 
5 LAND SLOPE,S 
6 Tt = (0.007 (nL)"0.8) / ( P"0.5 * S"0.4) 

CHANNEL FLOW: 

TIME OF CONCENTRATION CALCULATIONS 

SHORT 
GRAS 

100 FT. 
4:70 ' IN. 

0030 
0135 HR. OR 

172 

MADE BY: 

CHECKED BY: 

DATE: 

MSF 
KMV 

12-Mar-08 
13-Mar-08 

(TO ROAD) 

SHALLOW CONCENTRATED FLOW: 

MIN. 

12 

13 

14 

15 

16 
17 

18 

19 
20 

CROSS-SECTIONAL FLOW AREA, A 
WETTED PERIMETER, Pw 
HYDRAULIC RADIUS, R = (A / Pw) 
CHANNEL SLOPE, S 

MANNING'S ROUGHNESS COEFFICIENT, n 
VELOCITY, V, =(1.49 * R"0.667 S AØ5)/ n 
FLOW LENGTH, L 
Tt=L/(3600V) 
Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) 

S.F. 

LF. 
L.F. 
FT/FT. 

FT/SEC. 
IL.F. 
111R. OR MIN. 

TOTAL Tc 12 MIN. 

7 SURFACE DESCRIPTION (PAVED OR UNPAVED) UHPAVED 
8 FLOW LENGTH, L 260 L.F. 
9 WATERCOURSE SLOPE, S 0.0262.' FT/FT. 

10 AVERAGE VELOCITY, V 2613 FT/SEC. 
II Tt=L/(3600*V) 009 HR. OR MIN. 

Reference: Urban Hydrology for Small Watersheds 
Technical Release 55, Soil Conservation Service 
U.S. Department of Agriculture, June 1986 



'INTB 
PROJECT: HARTWOOD MARSH ROAD 

LOCATION: 

UNDERLINE ONE: 

UNDERLINE ONE: 

SHEET FLOW: 

BASIN 3-2 

I SURFACE DESCRIPTiON 
2 MANNING'S COEFFICIENT, n 
3 FLOW LENGTH, L, (< 300') 
4 2 YE] 24 FIR RAINFALL, P 

5 LAND SLOPE, S 

6 Tt = (0.007 (nL)"0.8) / (P"0.5 * S"0.4) 

SHALLOW CONCENTRATED FLOW: 

CHANNEL FLOW: 

TIME OF CONCENTRATION CALCULATIONS 

EXISTING PROPOSED 

Tt Through subarea 

12 CROSS-SECTIONAL FLOW AREA, A 
13 WETIED PERIMETER, Pw 
14 HYDRAULIC RADIUS, R = (A / Pw) 
15 CHANNEL SLOPE, S 

16 MANNING'S ROUGHNESS COEFFICIENT, n 
17 VELOCITY, V, =(1.49 ' R t0.667 * 5 A5)/ n 
18 FLOW LENGTH, L 
19 Tt=L/(3600V) 
20 Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) 

L 1 

0.03 

MADE BY: 

CHECKED BY 

FT/SEC. 
L.F. 
HR. OR 

TOTAL Tc= 

MSF 
KMV 

12-Mar-08 
13-Mar-08 

(TO ROAD) 

1SF. Pipeflow 
L.F. 
L.F. 
FT/FT. 

MN. 

MN. 

MN. 

DATE. 

7 SURFACE DESCRIPTION (PAVED OR UNPAVED) 
8 FLOW LENGTH, L 745 L.F. 
9 WATERCOURSE SLOPE, S 0,0368 FT.! FT. 
10 AVERAGE VELOCITY, V 3 094 FT/SEC. 
11 Tt=L/(3600*V) 007 FIR. OR MIN. 

Reference: Urban Hydrology for Small Watersheds 
Technical Release 55, Soil Conservation Service 
U.S. Department of Agriculture, June 1986 



Hartwood Marsh Road Phase I 
Post Development 
Basin 3 

Input 

Basins 

Unit Hydrograph: Uh484 
Rainfall File: Sjrwmd96 

Rainfall Amount(in) 11.000 
Area(ac) 2.730 

Curve Number: 76.40 
DCIA(%) 0.00 

Existing Hartwood 

Unit Hydrograph: Uh484 
Rainfall File: Sjrwmd96 

Rainfall Amount(in) : 11.000 
Area(ac) : 0.020 

Curve Number: 68.50 
DCIA(%) : 0.00 

Unit Hydrograph: Uh484 
Rainfall File: Sjrwmd96 

Rainfall Amount(in) 11.000 
Area(ac) : 0.460 

Curve Number: 39.00 
DCIA(%) 0.00 

Hydrology Simulations 

Name: 100Y24H 
Filename: W:\Jobs\4156l-1\Phase l\4l561100001\drainage\ROtJTINGS\POST\l00Y24R.R32 

Override Defaults: Yes 
Storm Duration (hrs) : 24.00 

Rainfall File: Fimod 
Rainfall AmountCin): 10.20 

Time (hrs) Print Inc(min) 

Name: 10Y24H 
Filename: W:\Jobs\41561-l\Phase 1\4156l100001\drainage\ROUTINGS\PRE\10y24H.R32 

Override Defaults: Yes 
Storm Duration (hrs) : 24.00 

Rainfall File: Flmod 
Rainfall Amount(in) : 7.00 

Time (hrs) Print Inc(min) 

Peaking Factor: 484.0 
Storm Duration (hrs) : 96.00 

Time of Conc(min) : 8.09 
Time Shift(hrs) : 0.00 

Max Allowable Q(cfs) : 999999.000 

Peaking Factor: 484.0 
Storm Duration(hrs) : 96.00 

Time of Conc(minJ : 12.36 
Time Shift(hrs) : 0.00 

Max Allowable Q(cfs) : 999999.000 

Peaking Factor: 484.0 
Storm Duration (hrs) : 96.00 

Time of Conc(min): 7.11 
Time Shift(hrs) : 0.00 

Max Allowable Q(cfs) : 999999.000 

Name: 2.3Y24H 
Filename: W:\JOBS\41561-l\P}IASE l\4lSGll0000l\DRAINAGE\ROUTINGS\POST\2 .3Y24H.R32 

Override Defaults: Yes 
Storm Duration(hrs) : 24.00 

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page 1 of 3 

Name: BASIN 3 Node: ROAD Status: Onsite 
Group: BASE Type: SCS Unit Hydrograph 

Name: BASIN 3-1 Node: ROAD Status: Onsite 
Group: BASE Type: SCS Unit Hydrograph 

Name: BASIN 3-2 Node: ROAD Status: Onsite 
Group: BASE Type: SCS Unit Hydrograph 

11.000 60.00 
16.000 16.00 
40.000 60.00 

11.000 60 . 00 
16 .000 16.00 
40.000 60.00 



Hartwood Marsh Road Phase I 

Post Development 
Basin 3 

Input 

Rainfall Filer Fimod 
Rainfall Amount(in): 4.90 

Time (hrs) Print Inc (mm) 

Name: 25Y24H 
Filename: H: \JOBS\41561-l\PHASE l\4l561100001\DRAINAGE\ROUTINGS\PQST\25Y24H.R32 

Override Defaults: Yes 
Storm Duration(hrs) : 24.00 

Rainfall File: Flmod 
Rainfall Amount(in): 8.30 

Time (hrs) Print Inc (mini 

Name: 25Y96H 
Filename: H: \JOBS\41561-1\PHASE 1\41561100001\DRAINAGE\ROUTINGS\POST\25y96N.R32 

Override Defaults: No 

Time(hrs) Print Inc (mm) 

Routing Simulations 

Name: 10Y24H Hydrology Sim: 10Y24H 
Filename: W:\Jobs\41561-1\Phase l\4156ll00001\drainage\RDIJTINGS\POST\10Y24H.132 

Execute No Restart: No Patch: No 
Alternative: No 

Max Delta Z(ft) : 1.00 
Time Step Optimizer: 10.000 

Start Time (hrs) : 0.000 
Mm talc Time (sac) : 0.5000 

Boundary Stages: 

Max Delta Z(ft( : 1.00 
Time Step Optimizer: 10.000 

Start Time (hrs( 0.000 
Mm Calc Time )sec) : 0.5000 

Boundary Stages: 

Time (hrs) Print Inc)min) 

Delta Z Factor: 0.00500 

End Time (hrs) : 40.00 
Max talc Time(sec) : 60.0000 

Boundary Flows: 

Name: 2.3Y24H Hydrology Sim: 2.3Y2400 
Filename: W:\JOB5\415611\PHASE l\41561100001\DRAINAGE\ROUTINGS\PQST\2 .3Y24M.132 

Execute: No Restart: No Patch: ND 
Alternative: No 

Delta Z Factor: 0.00500 

End Time (hrs) : 40.00 
Max Calc Time)sec) : 60.0000 

Boundary Flows: 

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page 2 of 3 

11.000 60.00 
16.000 15.00 
40.000 60.00 

11.000 60.00 
16.000 19.00 
40.000 60.00 

50 .000 60.00 
62.000 15.00 
97 .000 60.00 

Time (hrs) Print Inc(min) 

11.000 60.000 
15.000 15.000 
40.000 60.000 

Group Run 

BASE Yes 



I 
Hartwood Marsh Road Phase I 

I 
Post Development 
Basin 3 
Input 

Group Run 

BASE Yes 

Boundary Stages: Boundary Flows: 

Time (hrs) Print Inc(min) 

11.000 60.000 

I 15.000 15.000 
40.000 60.000 

Group Run 

IBASE 
Yes 

Name: 25Y96H Hydrology Sim: 25Y96H 
Filename: M:\JOBS\41561-l\PHASE l\4156l100001\DRAINAGE\ROTJTINGS\PO5T\25Y96H.132 

Execute: No Restart: No Patch: No 
Alternative: Ho 

Max Delta Z(ft) : 1.00 Delta I Factor: 0.00500 
Step Optimizer: 10.000 
Start Time(hrs) 0.000 End Time(hrs) : 97.00 

Mm Calc Time(sec) : 0.5000 Max Caic Time(sec) : 60.0000 
Boundary Stages: Boundary Flows: 

Time (hrs) Print Inc (mm) 

55.000 60.000 
65.000 15.000 

60.000 

Group Run 

BASE Yes 

IBoundary Conditions 

I 
I 
I 
I, 

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page 3 of 3 

I (t?J 

Name: 25Y24H Hydrology Sim: 25Y24H 
W:\JOBS\41561-l\PHASE l\41561100001\DP.AINAGE\ROUTINGS\POST\25Y24H.132 

Execute: No Restart: No Patch: No 
Alternative: No 

Delta Z(ft): 1.00 Delta I FactOr: 000000 
Time Step Optimizer: 10.000 

Start Time (hrs) 0.000 End Time (hrs) 40.00 
Mm Calc Time(sec) 0.5000 Max Caic Time(sec) 60.0000 

60.000 
15.000 15.000 
40.000 60.000 
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Water Oualitv Treatment and Recovery 
Calculations 



INTB 
PROJECT: 

LOCATION: 

BASIN LIMITS: 

HARTWOOD MARSH ROAD 

TOTAL TREATMENT AREA: 

IMPERVIOUS AREA: 

UNDERINE ONE: RETENTION 

UNDERINE ONE: DRY 

UNDERINE ONE: ONLINE 

REQUIRED TREATMENT VOLUME: 

1) COMPUTE FIRST 0.5 INCH OF RUNOFF FROM PROJECT: 

(0.5/12) 

POLLUTION ABATEMENT VOLUME 

x 3.21 AC. 

COMPUTE 1.25 INCHES TIMES IMPERVIOUS AREA: 

(1.25"/12) x 

CONTROLLING CRITERIA: 

REQUIRED TREATMENT VOLUME: 

ADDITIONAL 0.5' INCH FOR ON-LINE RETENTION: 

0.13 AF + 0.18 AF 

TOTAL PROVIDED TREATMENT VOLUME: 

1.74 AC. 

(c/ 

3.21 

1.74 

DETENTION 

WET 

OIF LINE 

0.315 
I 

AR 

AR 

TOTAL REQUIRED TREATMENT VOLUME: tU15lA.F 

DATE 

MADE BY: MSF 18-Sep-07 
CHCK BY: KMV 20-Sep-07 

CL CONST. HARTWOOD MARSH RD. STA. 152+39.00 to STA 162+00.00 I 

0.1341 AR 

0.181l AR 

AC. 

AC. 
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Prolect Data 

Geometry Data 

Equivalent Pond Length, [LI (if): 25.0 

Equivalent Pond Width, [\N] (ft): 7.5 

Ground water mound is expected to intersect the pond bottom 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 156+25 to 156+50 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-04-2008 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Hartwood Marsh Road 05-05-2008 13:25:02 Page 1 

Aciuifer Data 

Base Of Aquifer Elevation, [BI (ft datum): 121.73 

Water Table Elevation, [WT](ft datum): 136.73 

Horizontal Saturated Hydraulic Conductivity, [KhJ (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [Iv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 186.0 

Staqe vs Area Data 

Stage Area 
(ft datum) (ft2) 

150.30 0.0 
151.83 309.9 



Scenario In put Data 

Scenario 1:: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 113.56 

Initial ground water level (ft datum) default, 136.73 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.010 0.100 0.450 3.000 
0.002 0.015 0.150 0.500 3.500 
0.003 0.020 0.250 1.000 4.000 
0.005 0.030 0.300 1.500 
0.008 0.050 0.350 2.000 
0.009 0.080 0.400 2.500 

Hartwood Marsh Road 05-05-2008 13:25:03 Page 2 



PONDS Version 3.3.0223 
Retention Pond Recovery- Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Detailed Results :: Scenario 1 :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft3/s) (ftJday) (ft datum) (ff/s) (ft/s) Volume (ft3) Volume (ft3) Volume (ft) Type 

0.000 18.9267 0.0000 136.730 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 18.9267 0.0000 151 .358 0.04306 0.00000 113.6 0.3 0.0 U/P 
0.024 0.0000 0.0000 151.342 0.04306 0.00000 113.6 3.7 0.0 u/P 
0.048 0.0000 0.0000 151.324 0.04306 0.00000 113.6 7.4 0.0 U/P 
0.072 0.0000 0.0000 151.306 0.04306 0.00000 113.6 11.2 o.o u/P 
0.120 0.0000 0.0000 151.268 0.04306 0.00000 113.6 18.6 0.0 U/P 
0.192 0.0000 0.0000 151.210 0.04275 0.00000 113.6 29.8 0.0 U/P 
0.216 0.0000 0.0000 151.190 . 0.04217 0.00000 113.6 33.4 0.0 U/P 
0.240 0.0000 0.0000 151.169 0.04134 0.00000 113.6 37.0 0.0 U/P 
0.360 0.0000 0.0000 151.066 0.03712 0.00000 113.6 54.1 0.0 U/P 
0.480 0.0000 0.0000 150.962 0.03238 0.00000 113.6 69.1 0.0 U/P 
0.720 0.0000 0.0000 150.750 0.01850 0.00000 113.6 93.1 0.0 U/P (hr 
1.200 0.0000 0.0000 - - 113.6 113.6 0.0 dry 
1.920 0.0000 0.0000 113.6 113.6 0.0 dry 
2.400 0.0000 0.0000 - 113.6 113.6 0.0 dry 
3.600 0.0000 0.0000 - 113.6 113.6 0.0 dry 
6.000 0.0000 0.0000 -- 113.6 113.6 0.0 dry 
7.200 0.0000 0.0000 - 113.6 113.6 0.0 dry 
8.400 0.0000 0.0000 - 113.6 113.6 0.0 dry 
9.600 0.0000 0.0000 113.6 113.6 0.0 dry 

10.800 0.0000 0.0000 113.6 113.6 0.0 dry 
12.000 0.0000 0.0000 113.6 113.6 0.0 dry 
24.000 0.0000 0.0000 113.6 113.6 0.0 dry 
36.000 0.0000 0.0000 - 113.6 113.6 0.0 dry 
48.000 0.0000 0.0000 ---- 113.6 113.6 0.0 dry 
60.000 0.0000 0.0000 113.6 113.6 0.0 dry 
72.000 0.0000 0.0000 113.6 113.6 0.0 dry 
84.000 0.0000 0.0000 113.6 113.6 0.0 dry 
96.000 0.0000 0.0000 113.6 113.6 0.0 dry 
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Project Data 

Project Name: Hartwoocl Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 156+50 to 156+75 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-04-2008 

Geometry Data 

Equivalent Pond Length, [U (ft): 25.0 

Equivalent Pond Width, [W] (ft): 8.6 

Ground water mound is expected to intersect the pond bottom 

Staqe vs Area Data 

Stage Area 
(ft datum) (It2) 

149.50 0.0 
151.09 311.4 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 120.65 

Water Table Elevation, [WTJ (ft datum): 135.65 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [Iv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 216.0 



Scenario Input Data 

Scenario 1:: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 120.88 

Initial ground water level (ft datum) default, 135.65 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., RE. 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.010 0.100 0.450 3.000 
0.002 0.015 0.150 0.500 3.500 
0.003 0.020 0.250 1.000 4.000 
0.005 0.030 0.300 1.500 
0.008 0.050 0.350 2.000 
0.009 0.080 0.400 2.500 
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Detailed Results :: Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(ft/s) (ftlday) (ft datum) (ft'/s) (ft'/s) Volume (ft3) Volume (frf) Volume (fP) Type 

0.000 20.1467 0.0000 135.650 0.00000 0.00000 0.0 0.0 0.0 N.A. 
0.002 20.1467 0.0000 150.610 0.05000 0.00000 120.9 0.3 0.0 U/P 
0.024 0.0000 0.0000 150.591 0.04g74 0.00000 120.9 4.3 0.0 U/P 

0.0000 0.0000 150.571 0.04900 0.00000 120.9 8.6 0.0 u/P 
0.072 0.0000 0.0000 150.551 0.04824 0.00000 120.9 12.8 0.0 U/P 
0.120 0.0000 0.0000 150.510 0.04689 0.00000 120.9 21.0 o.o u/P 
0.192 0.0000 0.0000 150.448 0.04368 0.00000 120.9 32.9 o.o u/P 
0.216 0.0000 0.0000 150.428 0.04252 0.00000 120.9 36.6 0.0 u/P 
0.240 0.0000 0.0000 150.408 0.04171 0.00000 120.9 40.2 o.o u/P 
0.360 0.0000 0.0000 150.305 0.03764 0.00000 120.9 57.5 0.0 U/P 
0.480 0.0000 0.0000 150.201 0.03307 0.00000 120.9 72.8 0.0 U/P 
0.720 0.0000 0.0000 149.989 0.01906 0.00000 120.9 97.5 0.0 U/P 
1.200 0.0000 0.0000 -- 120.9 120.9 0.0 dry 
1.920 0.0000 0.0000 120.9 120.9 0.0 dry 
2.400 0.0000 0.0000 - 120.9 120.9 0.0 dry 
3.600 0.0000 0.0000 120.9 120.9 0.0 dry 
6.000 0.0000 0.0000 120.9 120.9 0.0 dry 
7.200 0.0000 0.0000 120.9 120.9 0.0 dry 
8.400 0.0000 0.0000 120.9 120.9 0.0 dry 

0.0000 0.0000 - 120.9 120.9 0.0 dry 
10.800 0.0000 0.0000 -- 120.9 120.9 0.0 dry 
12.000 0.0000 0.0000 120.9 120.9 0.0 dry 
24.000 0.0000 0.0000 - 120.9 120.9 0.0 dry 
36.000 0.0000 0.0000 120.9 120.9 0.0 dry 

0.0000 0.0000 120.9 120.9 0.0 dry 
60.000 0.0000 0.0000 120.9 120.9 0.0 dry 
72.000 0.0000 0.0000 120.9 120.9 0.0 dry 
84.000 0.0000 0.0000 120.9 120.9 0.0 dry 
96.000 0.0000 0.0000 120.9 120.9 0.0 dry 
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UProiect 
Data 

Project Name: Hartwood Marsh Road 

I Simulation Description: Swale Recovery Water Quality 
Sta. 156+75 to 157+00 It 

Project Number: 41561 

IEngineer : kmv 

Supervising Engineer: 

IDate: 05-05-2008 

Geometry Data 

Equivalent Pond Length, [L] (if): 25.0 

Equivalent Pond Width, [W] (if): 9.8 

Ground water mound is expected to intersect the pond bottom 

Staqe vs Area Data 

Stage 

Area 
(ft datum) (ft2) 

148.70 0.0 
150.34 341.9 

I 
I 
I 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 119.57 

Water Table Elevation, [WT] (ft datum): 134.57 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

IFillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lvi (ft/day): 20.0 

IMaximum Area For Unsaturated Infiltration, [Av] (ft2): 246.0 



Scenario Input Data 

Scenario 1 :: Water Quality 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 1.500 
0.002 0.015 0.100 0.470 2.000 
0.003 0.020 0.150 0.500 2.500 
0.005 0.030 0.250 0.600 3.000 
0.008 0.050 0.300 0.700 3.500 
0.009 0.060 0.350 0.800 4.000 
0.010 0.070 0.400 0.900 
0.012 0.080 0.450 1.000 
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Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 157.3 

Initial ground water level (ft datum) default, 134.57 
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Detailed Results :: Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft3/s) (ft/day) (ft datum) (ftIs) (ft/s) Volume (ft) Volume (ft) Volume (ft) Type 

0.000 26.2167 0.0000 134.570 0.00000 0.00000 0.0 0.0 0.0 N.A. 
0.002 26.2167 0.0000 149.927 0.05694 0.00000 157.3 0.3 0.0 U/P 
0.024 0.0000 0.0000 149.909 0.05694 0.00000 157.3 4.9 0.0 u/P 
0.048 0.0000 0.0000 149.889 0.05694 0.00000 157.3 9.8 0.0 U/P 
0.072 0.0000 0.0000 149.869 0.05677 0.00000 157.3 14.8 0.0 u/P 
0.120 0.0000 0.0000 149.829 0.05564 0.00000 157.3 24.5 0.0 U/P 
0.192 0.0000 0.0000 149.767 0.05223 0.00000 157.3 38.6 0.0 U/P 
0.216 0.0000 0.0000 149.747 0.05100 0.00000 157.3 43.1 0.0 U/P 
0.240 0.0000 0.0000 149.727 0.05019 0.00000 157.3 47.4 0.0 U/P 
0.288 0.0000 0.0000 149.686 0.04823 0.00000 157.3 56.0 0.0 U/P 
0.312 0.0000 0.0000 149.666 0.04725 0.00000 157.3 60.1 0.0 U/P 
0.360 0.0000 0.0000 149.625 0.04568 0.00000 157.3 68.2 0.0 U/P 
0.480 0.0000 0.0000 149.522 0.04102 0.00000 157.3 86.9 0.0 U/P 
0.720 0.0000 0.0000 149.312 0.03122 000000 157.3 118.3 0.0 U/P 
1.200 0.0000 0.0000 148.859 0.00703 0.00000 157.3 154.7 0.0 U/P 
1.440 00000 0.0000 157.3 157.3 0.0 dry 
1.680 0.0000 0.0000 157.3 157.3 0.0 dry 
1.920 0.0000 0.0000 157.3 157.3 0.0 dry 
2.160 0.0000 0.0000 157.3 157.3 0.0 dry 
2.400 0.0000 0.0000 157.3 157.3 0.0 dry 
3.600 0.0000 0.0000 157.3 157.3 0.0 dry 
6.000 0.0000 0.0000 157.3 157.3 0.0 dry 
7.200 0.0000 0.0000 157.3 157.3 0.0 dry 
8.400 0.0000 0.0000 157.3 157.3 0.0 dry 
9.600 0.0000 0.0000 157.3 157.3 0.0 dry 

10.800 0.0000 0.0000 157.3 157.3 0.0 dry 
11.040 0.0000 0.0000 157.3 157.3 0.0 dry 
11.280 0.0000 0.0000 157.3 157.3 0.0 dry 
12.000 0.0000 0.0000 157.3 157.3 0.0 dry 
14.400 0.0000 0.0000 157.3 157.3 0.0 dry 
16.800 0.0000 0.0000 157.3 157.3 0.0 dry 
19.200 0.0000 0.0000 - 157.3 157.3 0.0 dry 
21 .600 0.0000 0.0000 157.3 157.3 00 dry 
24.000 0.0000 0.0000 157.3 157.3 0.0 dry 
36.000 0.0000 0.0000 157.3 157.3 0.0 dry 
48.000 0.0000 0.0000 157.3 157.3 0.0 dry 
60.000 0.0000 0.0000 157.3 157.3 0.0 dry 
72.000 0.0000 0.0000 157.3 157.3 0.0 dry 
84.000 0.0000 0.0000 157.3 157.3 0.0 dry 
96.000 0.0000 0.0000 157.3 157.3 0.0 dry 
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Geometry Data 

Equivalent Pond Length, [L} (if): 25.0 

Equivalent Pond Width, [W] (ft): 11.5 

Ground water mound is expected to intersect the pond bottom 

Staqe vs Area Data 

Stage Area 
(ft datum) (ft2) 

147.65 0.0 
149.39 355.8 

PONDS Version 3.30223 
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Copyright 2008 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 118.83 

Water Table Elevation, [WT] (ft datum): 133.83 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 288.0 
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Project Data 

Project Name: i-iartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 157+00 to 157+25 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 



Scenario Input Data 

Scenario I Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft) 230.79 

Initial ground water level (ft datum) default, 133.83 

Time After Time After Time After Time After Time After 
Storm Event Storm Event Storm Event Storm Event Storm Event 

(days) (days) (days) (days) (days) 
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0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480, 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario I Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft/s) (ftlday) (ft datum) (fPfs) (ftIs) Volume (ftS) Volume (ft) Volume (ft3) Type 

0000 38.4650 0.0000 133.830 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 38.4650 0.0000 149.151 0.06667 0.00000 230.8 0.4 0.0 U/P 
0.024 00000 0.0000 149.134 0.06667 0.00000 230.8 5.8 0.0 U/P 
0.048 0.0000 0.0000 149.114 0.06667 0.00000 230.8 11.5 o.o u/P 
0.072 0.0000 0.0000 149.095 0.06667 0.00000 230.8 17.3 0.0 U/P 
0.120 0.0000 0.0000 149.056 0,06661 0.00000 230.8 28.8 0.0 U/P 
0.192 0.0000 0.0000 148.994 0.06435 0.00000 230.8 46.0 0.0 U/P 
0.216 0.0000 0.0000 148.974 0.06315 0.00000 230.8 51.5 0.0 U/P 
0.240 0.0000 0.0000 148.954 0.06236 0.00000 230.8 57.0 0.0 U/P 
0.288 0.0000 0.0000 148.913 0.06044 0.00000 230.8 67.6 0.0 U/P 
0.312 0.0000 0.0000 148.893 0,05948 000000 230.8 72.8 0.0 U/P 
0.360 0.0000 0.0000 148.852 0.05795 0.00000 230.8 83.0 0.0 U/P 
0.480 0.0000 0.0000 148.750 0.05341 0.00000 230.8 107.0 0.0 U/P 
0.720 0.0000 0.0000 148.543 0.04398 0.00000 230.8 149.2 0.0 UIP 
1 200 0.0000 0.0000 148.117 0.02389 0.00000 230.8 208.5 0.0 U/P 
1.440 0.0000 0.0000 147.896 0.00934 0.00000 230.8 224.6 0.0 U/P 
1.680 0.0000 0.0000 230.8 230.8 0.0 dry 
1.920 0.0000 0.0000 230.8 230.8 0.0 dry 
2.160 0.0000 0.0000 230.8 230.8 0.0 dry 
2.400 0.0000 0.0000 - 230.8 230.8 0.0 dry 
3.600 0.0000 0.0000 230.8 230.8 0.0 dry 
6.000 0.0000 0,0000 230.8 230.8 0.0 dry 
7.200 0.0000 0.0000 230.8 230.8 0.0 dry 
8.400 0.0000 0.0000 230.8 230.8 0.0 dry 
9.600 0.0000 0.0000 230.8 230.8 0.0 dry 

10.800 0.0000 0.0000 230.8 230.8 0.0 dry 
11.040 0.0000 0.0000 230.8 230.8 0.0 dry 
11.280 0.0000 0.0000 230.8 230.8 0.0 dry 
11.520 0.0000 0.0000 230.8 230.8 0.0 dry 
11.760 0.0000 0.0000 230.8 230.8 0.0 dry 
12.000 0.0000 0.0000 230.8 230.8 0.0 dry 
14.400 0.0000 0.0000 230.8 230.8 0,0 dry 
16.800 0.0000 0.0000 - 230.8 . 230.8 0.0 dry 
19.200 0.0000 0.0000 - 230.8 230.8 0.0 dry 
21 .600 0.0000 0.0000 230.8 230.8 0.0 dry 
24.000 0.0000 0.0000 230.8 230.8 0.0 dry 
36.000 0.0000 0.0000 230.8 230.8 0.0 dry 
48.000 0.0000 0.0000 230.8 230.8 0.0 dry 
60.000 0.0000 0.0000 230.8 230.8 0.0 dry 
72.000 0.0000 0.0000 230.8 2308 0.0 dry 
84.000 0.0000 0.0000 230.8 230.8 0.0 dry 
96,000 0.0000 0.0000 230.8 230.8 0.0 dry 
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Project Data 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 157+25 to 157+50 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

Geometry Data 

Equivalent Pond Length, [L] (ft): 25.0 

Equivalent Pond Width, [W] (ft): 13.2 

Ground water mound is expected to intersect the pond bottom 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 118.09 

Water Table Elevation, [WI] (ft datum): 133.09 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, En] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 329.8 

Hartwood Marsh Road 
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Stage vs Area Data 

Stage Area 
(ft datum) (ft2) 

146.60 0.0 
148.44 383.9 



Scenario Input Data 

Scenario 1 :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 347.36 

Initial ground water level (ft datum) default, 133.09 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft/s) (ftlday) (ft datum) (ft/s) (ftIs) Volume (ft3) Volume (ft) Volume (ft) Type 

0.000 57.8933 0.0000 133.090 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 57.8933 0.0000 148.424 0.07633 0.00000 347.4 0.5 0.0 U/P 
0.024 0.0000 0.0000 148.407 0.07633 0.00000 347.4 6.6 0.0 u/p 
0.048 0.0000 0.0000 148.390 0.07633 0.00000 347.4 132 0.0 u/p 
0.072 0.0000 0.0000 148.372 0.07633 0.00000 347.4 19.8 o.o u/p 
0.120 0.0000 0.0000 148.336 0.07633 0.00000 347.4 33.0 0.0 ui 
0.192 0.0000 0.0000 148.280 0.07633 0.00000 347.4 52.8 0.0 U/P 
0.216 0.0000 0.0000 148.262 0.07633 0.00000 347.4 59.4 0.0 ui 
0.240 0.0000 0.0000 148.242 0.07633 0.00000 347.4 66.0 0.0 u/p 
0.288 0.0000 0.0000 148.203 0.07633 0.00000 347.4 79.1 0.0 ui 
0.312 0.0000 0.0000 148.184 0.07633 0.00000 347.4 85.7 o.o u/p 
0.360 0.0000 0.0000 148.143 0.07547 0.00000 347.4 98.9 0.0 U/P 
0.480 0.0000 0.0000 148.041 0.07098 0.00000 347.4 130.6 0.0 u/p 
0.720 0.0000 0.0000 147.836 0.06145 0.00000 347.4 187.9 0.0 u/P 
1.200 0.0000 0.0000 147.420 0.04139 0.00000 347.4 277.2 0.0 u/p 
1.440 0.0000 0.0000 147.210 0.03114 0.00000 347.4 308.5 0.0 ui 
1.680 0.0000 0.0000 146.996 0.02078 0.00000 347.4 331.0 0.0 u/p 
1.920 0.0000 0.0000 146.767 0.00776 0.00000 347.4 344.4 0.0 ui 
2.160 0.0000 0.0000 347.4 347.4 0.0 dry 
2.400 0.0000 0.0000 347.4 347.4 0.0 dry 
3.600 0.0000 0.0000 347.4 347.4 0.0 dry 
6.000 0.0000 0.0000 347.4 347.4 0.0 dry 
7.200 0.0000 0.0000 347.4 347.4 0.0 dry 
8.400 0.0000 0.0000 - 347.4 347.4 0.0 dry 
9.600 0.0000 0.0000 347.4 347.4 0.0 dry 

10.800 0.0000 0.0000 347.4 347.4 0.0 dry 
11.040 0.0000 0.0000 347.4 347.4 0.0 dry 
11.280 0.0000 0.0000 347.4 347.4 0.0 dry 
11.520 0.0000 0.0000 347.4 347.4 0.0 dry 
11.760 0.0000 0.0000 347.4 347.4 0.0 dry 
12.000 0.0000 0.0000 347.4 347.4 0.0 dry 
14.400 0.0000 0.0000 347.4 347.4 0.0 dry 
16.800 0.0000 0.0000 - 347.4 347.4 0.0 dry 
19.200 0.0000 0.0000 347.4 347.4 0.0 dry 
21 .600 0.0000 0.0000 347.4 347.4 0.0 dry 
24.000 0.0000 0.0000 347.4 347.4 0.0 dry 
36.000 0.0000 0.0000 3474 347.4 0.0 dry 
48.000 0.0000 0.0000 347.4 347.4 0.0 dry 
60.000 0.0000 0.0000 347.4 347.4 1 0.0 dry 
72.000 0.0000 0.0000 347.4 347.4 0.0 dry 
84.000 0.0000 0.0000 347.4 347.4 0.0 dry 
96.000 0.0000 0.0000 347.4 347.4 0.0 dry 
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Prolect Data 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 157+50 to 157+75 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

Geometry Data 

Equivalent Pond Length, [L] (ft): 25.0 

Equivalent Pond Width, [WI (ft): 14.0 

Ground water mound is expected to intersect the pond bottom 

PONDS Version 3.3.0223 
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Devo Seereeram, Ph.D., P.E. 

Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 117.34 

Water Table Elevation, [Wi] (ft datum): 132.34 

Horizontal Saturated Hydraulic Conductivity, [KhJ (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 350.8 
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Stage vs Area Data 

Stage Area 
(ft datum) (ft2) 

145.20 0.0 
147.33 406.2 



Scenario Input Data 

Scenario 1 :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 378.62 

Initial ground water level (ft datum) default, 132.34 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 

Hartwood Marsh Road 05-05-2008 14:22:31 Page 2 



PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Detailed Results :: Scenario 1 :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft3/s) (ft/day) (ft datum) (ft/s) (ft3/s) Volume (ft) Volume (ft) Volume (ft) Type 

0.000 63.1033 0.0000 132.340 0.00000 0.00000 0.0 0.0 0.0 N.A. 
0.002 63.1033 0.0000 147.191 0.08119 0.00000 378.6 0.5 0.0 u/P 
0.024 0.0000 0.0000 147.174 0.08119 0.00000 378.6 7.0 o.o u/P 
0.048 0.0000 0.0000 147.155 0.08119 0.00000 378.6 14.0 0.0 U/P 
0.072 0.0000 0.0000 147.137 0.08119 0.00000 378.6 21.0 0.0 U/P 
0.120 0.0000 0.0000 147.098 0.08119 0.00000 378.6 35.1 0.0 U/P 
0.192 0.0000 0.0000 147.039 0.08119 0.00000 378.6 56.1 0.0 U/P 
0.216 0.0000 0.0000 147.019 0.08074 0.00000 378.6 63.1 0.0 U/P 
0.240 0.0000 0.0000 146.999 0.08000 0.00000 378.6 70.1 0.0 U/P 
0.288 0.0000 0.0000 146.958 0.07822 0.00000 378.6 83.8 0.0 U/P 
0.312 0.0000 0.0000 146.938 0.07733 0.00000 378.6 90.5 0.0 U/P 
0.360 0.0000 0.0000 146.898 0.07590 0.00000 378.6 103.8 0.0 U/P 
0.480 0.0000 0.0000 146.796 0.07170 0.00000 378.6 135.7 0.0 U/P 
0.720 0.0000 0.0000 146.592 0.06302 0.00000 378.6 193.9 0.0 U/P 
1.200 0.0000 0.0000 146.178 0.04478 0.00000 378.6 287.5 0.0 U/P 
1.440 0.0000 0.0000 145.970 0.03549 0.00000 378.6 322.1 0.0 U/P 
1.680 0.0000 0.0000 145.759 0.02620 0.00000 378.6 348.8 0.0 U/P 
1.920 0.0000 0.0000 145.543 0.01665 0.00000 378.6 367.4 0.0 U/P 
2.160 0.0000 0.0000 145.304 0.00589 0.00000 378.6 377.6 0.0 U/P 
2.400 0.0000 0.0000 378.6 378.6 0.0 dry 
3.600 0.0000 0.0000 378.6 378.6 0.0 dry 
6.000 0.0000 0.0000 - 378.6 378.6 0.0 dry 
7.200 0.0000 0.0000 378.6 378.6 0.0 dry 
8.400 0.0000 0.0000 378.6 378.6 0.0 dry 
9.600 0.0000 0.0000 378.6 378.6 0.0 dry 

10.800 0.0000 0.0000 378.6 378.6 0.0 dry 
11.040 00000 0.0000 378.6 378.6 0.0 dry 
11.280 0.0000 0.0000 378.6 378.6 0.0 dry 
11.520 0.0000 0.0000 378.6 378.6 0.0 dry 
11.760 0.0000 0.0000 378.6 378.6 0.0 dry 
12.000 0.0000 0.0000 --- 378.6 378.6 0.0 dry 
14.400 0.0000 0.0000 378.6 378.6 0.0 dry 
16.800 0.0000 0.0000 378.6 378.6 0.0 dry 
19.200 0.0000 0.0000 378.6 378.6 0.0 dry 
21 .600 0.0000 0.0000 378.6 378.6 0.0 dry 
24.000 0.0000 0.0000 378.6 378.6 0.0 dry 
36.000 0.0000 0.0000 378.6 378.6 0.0 dry 
48.000 0.0000 0.0000 378.6 378.6 0.0 dry 
60.000 0.0000 0.0000 378.6 378.6 0.0 dry 
72.000 0.0000 0.0000 378.6 378.6 0.0 dry 
84.000 0.0000 0.0000 378.6 378.6 0.0 dry 
96.000 0.0000 0.0000 378.6 378.6 0.0 dry 
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Prolect Data 

Geometry Data 

Equivalent Pond Length, [L] (ft): 25.0 

Equivalent Pond Width, [W] (ft): 14.8 

Ground water mound is expected to intersect the pond bottom 

Staqe vs Area Data 

Stage Area 
(ft datum) (ft2) 

143.80 0.0 
146.21 447.3 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 157+75 to 158+00 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 116.60 

Water Table Elevation, [WT] (ft datum): 131.60 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 370.0 
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Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 450.5 

Initial ground water level (ft datum) default, 131.60 

PONDS Version 3.3.0223 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario 1 :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft'/s) (ft/day) (ft datum) (ft/s) (frf/s) Volume (ft) Volume (ft3) Volume (ft) Type 

0.000 75.0833 0.0000 131.600 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 75.0833 0.0000 146.002 0.08565 0.00000 450.5 0.5 0.0 U/P 
0.024 0.0000 0.0000 145.985 0.08565 0.00000 450.5 7.4 0.0 U/P 
0.048 0.0000 0.0000 145.967 0.08565 0.00000 450.5 14.8 o.o u/P 
0.072 0.0000 0.0000 145.948 0.08565 0.00000 450.5 22.2 0.0 U/P 
0.120 0.0000 0.0000 145.911 0.08565 0.00000 450.5 37.0 0.0 U/P 
0.192 0.0000 0.0000 145.853 0.08565 0.00000 450.5 59.2 o.o u/P 
0.216 0.0000 0.0000 145.834 0.08565 0.00000 450.5 66.6 0.0 U/P 
0.240 0.0000 0.0000 145.814 0.08565 0.00000 450.5 74.0 0.0 U/P 
0.288 0.0000 0.0000 145.774 0.08510 0.00000 450.5 88.8 o.o u/P 
0.312 0.0000 0.0000 145.754 0.08453 0.00000 450.5 96.1 0.0 U/P 
0.360 0.0000 0.0000 145.714 0.08315 0.00000 450.5 110.6 0.0 U/P 
0.480 0.0000 0.0000 145.612 0.07907 0.00000 450.5 145.7 0.0 U/P 
0.720 0.0000 0.0000 145.408 0.07064 0.00000 450.5 210.4 0.0 U/P 
1.200 0.0000 0.0000 144.997 0.05298 0.00000 450.5 317.6 0.0 U/P 
1.440 0.0000 0.0000 144.790 0.04402 0.00000 450.5 359.5 0.0 U/P 
1.680 0.0000 0.0000 144.582 0.03509 0.00000 450.5 393.7 0.0 U/P 
1.920. 0,0000 0.0000 144.372 0.02606 0.00000 450.5 420.1 0.0 U/P 
2.160 0.0000 0.0000 144.156 0.01679 0.00000 450.5 438.7 0.0 U/P 
2.400 0.0000 0.0000 143.921 0.01005 0.00000 450.5 449.2 0.0 U/P 
3.600 0.0000 0.0000 450.5 450.5 0.0 dry 
6.000 0.0000 0.0000 - 450.5 450.5 0.0 dry. 
7.200 0.0000 0.0000 450.5 450.5 0.0 dry 
8.400 0.0000 0.0000 450.5 450.5 0.0 dry 
9.600 0.0000 0.0000 450.5 450.5 0.0 dry 

10.800 0.0000 0.0000 450.5 450.5 0.0 dry 
11.040 0.0000 0.0000 450.5 450.5 0.0 dry 
11.280 0.0000 0.0000 - 450.5 450.5 0.0 dry 
11.520 0.0000 0.0000 450.5 450.5 0.0 dry 
11.760 0.0000 0.0000 450.5 450.5 0.0 dry 
12.000 0.0000 0.0000 450.5 450.5 0.0 dry 
14.400 0.0000 0.0000 450.5 450.5 0.0 dry 
16.800 0.0000 0.0000 450.5 450.5 0.0 dry 
19.200 0.0000 0.0000 450.5 450.5 0.0 dry 
21 .600 0.0000 0.0000 450.5 450.5 0.0 dry 
24.000 0.0000 0.0000 450.5 450.5 0.0 dry 
36.000 0.0000 0.0000 450.5 450.5 0.0 dry 
48.000 0.0000 0.0000 450.5 450.5 0.0 dry 
60.000 0.0000 0.0000 - 450.5 450.5 0.0 dry 
72.000 0.0000 0.0000 450.5 450.5 0.0 dry 
84.000 0.0000 0.0000 - 450.5 450.5 0.0 dry 
96.000 0.0000 0.0000 450.5 450.5 0.0 dry 
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Project Data 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 158+00 to 158+25 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

Geometry Data 

Equivalent Pond Length, [U (ft): 25.0 

Equivalent Pond Width, [WJ (ft): 13.3 

Ground water mound is expected to intersect the pond bottom 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 115.03 

Water Table Elevation, [\NT] (ft datum): 130.03 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Filiable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [AvJ (ft2): 332.8 
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Stage vs Area Data 

Stage Area 
(ft datum) (ft2) 

141.85 0.0 
143.90 345.4 
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Scenario input Data 

Scenario 1 :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Treatment Volume (ft3) 271.35 

Initial ground water level (ft datum) default, 130.03 

I 
Hrtwood Marsh Road 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results Scenario 1 :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft3/s) (ft/day) (ft datum) (fV/s) (ft3/s) Volume (ft) Volume (ft) Volume (ft3) Type 

0.000 45.2250 0.0000 130.030 0.00000 0.00000 0.0 0.0 0.0 N.A. 
0.002 45.2250 0.0000 143.643 0.06999 0.00000 271.4 0.4 0.0 u/P 
0.024 0.0000 0.0000 143.625 0.06959 0.00000 271.4 6.0 0.0 U/P 
0.048 0.0000 0.0000 143.605 0.06882 0.00000 271.4 12.0 0.0 u/P 
0.072 0.0000 0.0000 143.585 0.06816 0.00000 271.4 17.9 0.0 U/P 
0.120 0.0000 0.0000 143.544 0.06701 0.00000 271.4 29.6 0.0 U/P 
0.192 0.0000 0.0000 143.483 0.06428 0.00000 271.4 46.7 0.0 U/P 
0.216 0.0000 0.0000 143.463 0.06329 0.00000 271.4 52.2 0.0 U/P 
0.240 0.0000 0.0000 143.443 0.06263 0.00000 271.4 57.7 o.o u/P 
0.288 0.0000 0.0000 143.402 0.06106 0.00000 271.4 68.4 0.0 U/P 
0.312 0.0000 0.0000 143.382 0.06027 0.00000 271.4 73.6 0.0 U/P 
0.360 0.0000 0.0000 143.342 0.05901 0.00000 271.4 84.0 0.0 U/P 
0.480 0.0000 0.0000 143.240 0.05529 0.00000 271.4 108.7 0.0 U/P 
0.720 0.0000 0.0000 143.034 0.04759 0.00000 271.4 153.2 0.0 U/P 
1.200 0.0000 0.0000 142.617 0.03136 0.00000 271.4 221.8 0.0 U/P 
1.440 0.0000 0.0000 142.406 0.02305 0.00000 271.4 245.3 0.0 U/P 
1.680 0.0000 0.0000 142.190 0.01460 0.00000 271.4 261.6 0.0 U/P 
1.920 0.0000 0.0000 141 .950 0.00515 0.00000 271.4 270.5 0.0 U/P (J 
2.160 0.0000 0.0000 271.4 271.4 0.0 dry 
2.400 0.0000 0.0000 271.4 271.4 0.0 dry 
3.600 0.0000 0.0000 271.4 271.4 0.0 dry 
6.000 0.0000 0.0000 271.4 271.4 0.0 dry 
7.200 0.0000 0.0000 271.4 271.4 0.0 dry 
8.400 0.0000 0.0000 271.4 271.4 0.0 dry 
9.600 0.0000 0.0000 - 271.4 271.4 0.0 dry 

10.800 0.0000 0.0000 271.4 271.4 0.0 dry 
11.040 0.0000 0.0000 271.4 271.4 0.0 dry 
11.280 0.0000 0.0000 271.4 271.4 0.0 dry 
11.520 0.0000 0.0000 271.4 271.4 0.0 dry 
11.760 0.0000 0.0000 271.4 271.4 0.0 dry 
12.000 0.0000 0.0000 271.4 271.4 0.0 dry 
14.400 0.0000 0.0000 271.4 271.4 0.0 dry 
16.800 0.0000 0.0000 271.4 271.4 0.0 dry 
19.200 0.0000 0.0000 - 271.4 271.4 0.0 dry 
21.600 0.0000 0.0000 -- 271.4 271.4 0.0 dry 
24.000 0.0000 0.0000 271.4 271.4 0.0 dry 
36.000 0.0000 0.0000 271.4 271.4 0.0 dry 
48.000 0.0000 0.0000 271.4 271.4 0.0 dry 
60.000 0.0000 0.0000 --- 271.4 271.4 0.0 dry 
72.000 0.0000 0.0000 271.4 271.4 0.0 dry 
84.000 0.0000 0.0000 271.4 271.4 0.0 dry 
96.000 0.0000 0.0000 271.4 271.4 0.0 dry 

Hartwood Marsh Road 05-05-2008 21:26:58 Page 3 



1 

I 

Project Data 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 158+25 to 158+50 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

Geometry Data 

Equivalent Pond Length, [LI (ft): 21.5 

Equivalent Pond Width, [W] (ft): 11.8 

Ground water mound is expected to intersect the pond bottom 

Hartwood Marsh Road 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 113.45 

Water Table Elevation, [WT] (ft datum): 128.45 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [AvJ (ft2): 254.6 

Stage vs Area Data 

Stage Area 
(ft datum) (ft2) 

139.90 0.0 
141.58 259.0 



I 

Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 176.96 

Initial ground water level (ft datum) default, 128.45 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.0 13 0.090 0.460 0.900 
0.002 0.0 15 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario 1 :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(ft/s) (ft/day) (ft datum) (ft/s) (fP/s) Volume (ftS) Volume (ft3) Volume (ft) Type 

0.000 29.4933 0.0000 128.450 0.00000 0.00000 0.0 0.0 0.0 N.A. 
0.002 29.4933 0.0000 141.414 0.05407 0.00000 177.0 0.3 o.o u/P 
0.024 0.0000 0.0000 141.395 0.05370 0.00000 177.0 4.7 0.0 U/P 

0.0000 0.0000 141.375 0.05300 0.00000 177.0 9.3 o.o u/P 
0.072 0.0000 0.0000 141.355 0.05240 0.00000 177.0 13.8 0.0 U/P 
0.120 0.0000 0.0000 141.314 0.05134 0.00000 177.0 22.8 0.0 U/P 
0.192 0.0000 0.0000 141.253 0.04883 0.00000 177.0 35.9 0.0 U/P 
0.216 0,0000 0.0000 141.233 0.04792 0.00000 177.0 40.1 0.0 U/P 
0.240 0.0000 0.0000 141.213 0.04732 0.00000 177.0 44.2 0.0 U/P 

0.0000 0.0000 141.172 0.04588 0.00000 177.0 52.3 0.0 U/P 
0.312 0.0000 0.0000 141.152 0.04515 0.00000 177.0 56.2 0.0 U/P 
0.360 0.0000 0.0000 141.111 0.04400 0.00000 177.0 63.9 0.0 U/P 
0.480 0.0000 0.0000 141.009 0.04058 0.00000 177.0 82.2 0.0 U/P 
0.720 0.0000 0.0000 140.802 0.03347 0.00000 177.0 114,2 0.0 U/P 

0.0000 0,0000 140.377 0.01833 0.00000 177.0 159.5 0.0 U/P 
1.440 0.0000 0.0000 140.156 0.00721 0.00000 177.0 171.9 0.0 U/P 
1.680 0.0000 0.0000 --- 177.0 177.0 0.0 dry Vi " 
1.920 0.0000 0.0000 177.0 177.0 0.0 dry 
2.160 0.0000 0.0000 177.0 177.0 0.0 dry 

0.0000 0.0000 177.0 177.0 0.0 dry 
3.600 0.0000 0.0000 177.0 177.0 0.0 dry 
6.000 0.0000 0.0000 177.0 177.0 0.0 dry 
7.200 0.0000 0.0000 177.0 177.0 0.0 dry 
8.400 0.0000 0.0000 177.0 177.0 0.0 dry 

0.0000 0.0000 177.0 177.0 0.0 dry 
10.800 0.0000 0.0000 177.0 177.0 00 dry 
11.040 0.0000 0.0000 177.0 177.0 0.0 dry 
11.280 0,0000 0.0000 - 177.0 177.0 0.0 dry 
11.520 0.0000 0.0000 177.0 177.0 0.0 dry 

0.0000 0.0000 177.0 177.0 0.0 dry 
12.000 0.0000 0.0000 177.0 177.0 0.0 dry 
14.400 0.0000 0.0000 -- 177.0 177.0 0.0 dry 
16.800 0.0000 0.0000 177.0 177.0 0.0 dry 
19.200 0.0000 0.0000 177.0 177.0 0.0 dry 

0.0000 0.0000 177.0 177.0 0.0 dry 
24.000 0.0000 0.0000 177.0 177.0 0.0 dry 
36.000 0.0000 0.0000 - 177.0 177.0 0.0 dry 
48.000 0.0000 0.0000 177.0 177.0 0,0 dry 
60.000 0.0000 0.0000 - 177.0 177.0 0.0 dry 

0,0000 0.0000 177.0 177.0 0.0 dry 
84.000 0.0000 0.0000 - 177.0 177.0 0.0 dry 
96.000 0.0000 0.0000 - 177.0 177 0 0.0 dry 
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Prolect Data 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 158+50 to 158+75 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

Geometry Data 

Equivalent Pond Length, [U (ft): 25.0 

Equivalent Pond Width, [W] (ft): 13.3 

Ground water mound is expected to intersect the pond bottom 

Stage vs Area Data 

Stage Area 
(ft datum) (ft2) 

138.40 0.0 
140.50 374.1 

Hartwood Marsh Road 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 111.88 

Water Table Elevation, [WT] (ft datum): 126.88 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [Iv} (ftiday): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 332.0 



Scenario In put Data 

Scenario 1 :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 335.26 

Initial ground water level (ft datum) default, 126.88 
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Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Results :: Scenario 1 Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft/s) (ft/day) (ft datum) (fP/s) (ft/s) Volume (ft3) Volume (ft) Volume (ft) Type 

0.000 55.8767 0.0000 126.880 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 55.8767 0.0000 140.339 0.07685 0.00000 335.3 0.5 0.0 u/P 
0.024 0.0000 0.0000 140.321 0.07685 0.00000 335.3 6.6 0.0 U/P 
0.048 0.0000 0.0000 140.301 0.07685 0.00000 335.3 13.3 0.0 U/P 
0.072 0.0000 0.0000 140.282 0.07685 0.00000 335.3 19.9 0.0 U/P 
0.120 0.0000 0.0000 140,242 0.07649 0.00000 335.3 33.2 0.0 U/P 
0.192 0.0000 0.0000 140.180 0.07405 0.00000 335.3 52.9 0.0 U/P 
0.216 0.0000 0.0000 140.160 0.07301 0.00000 335.3 59.2 0.0 U/P 
0.240 0.0000 0.0000 140.140 0.07232 0.00000 335.3 65.5 0.0 U/P 
0.288 0.0000 0.0000 140.100 0.07065 0.00000 335.3 77.9 0.0 U/P 
0.312 0.0000 0.0000 140.080 0.06982 0.00000 335.3 84.0 0.0 U/P 
0.360 0.0000 0.0000 140.039 0.06849 0.00000 335.3 95.9 0.0 U/P 
0.480 0.0000 0.0000 139.938 0.06457 0.00000 335.3 124.7 0.0 U/P 
0.720 0,0000 0,0000 139.733 0.05644 0.00000 335.3 177.0 0.0 U/P 
1.200 0.0000 0.0000 139.318 0.03937 0.00000 335.3 260.2 0.0 U/P 
1.440 0.0000 0.0000 139.109 0.03067 0.00000 335.3 290.4 0.0 U/P 
1.680 0.0000 0.0000 138.896 0.02194 0.00000 335.3 313.2 0.0 U/P 
1.920 0.0000 0.0000 138.678 0.00877 0.00000 335.3 328.4 0.0 U/P 
2.160 0.0000 0.0000 -- -- 335.3 335.3 0.0 dry 
2.400 0.0000 0.0000 335.3 335.3 0.0 dry 
3.600 0.0000 0.0000 335.3 335.3 0.0 dry 
6.000 0.0000 0.0000 335.3 335.3 0.0 dry 
7.200 0.0000 0.0000 335.3 335.3 0,0 dry 
8.400 0,0000 0.0000 335.3 335.3 0.0 dry 
9.600 0.0000 0.0000 335.3 335.3 0.0 dry 

10.800 0.0000 0.0000 335.3 335.3 0.0 dry 
11.040 0.0000 0.0000 335.3 335.3 0.0 dry 
11.280 0.0000 0.0000 335.3 335.3 0.0 dry 
11.520 0.0000 0.0000 335.3 335.3 0.0 dry 
11.760 0.0000 0.0000 335.3 335.3 0.0 dry 
12.000 0.0000 0.0000 335.3 335.3 0.0 dry 
14.400 0.0000 0.0000 335.3 335.3 0.0 dry 
16.800 0,0000 0.0000 335.3 335.3 0.0 dry 
19.200 0.0000 0.0000 --- 335.3 335.3 0.0 dry 
21 .600 0.0000 0.0000 335.3 335.3 0.0 dry 
24.000 0.0000 0.0000 335.3 335.3 0.0 dry 
36.000 0.0000 0.0000 - 335.3 335.3 0.0 dry 
48.000 0.0000 0.0000 335.3 335.3 0.0 dry 
60.000 0.0000 0.0000 335.3 335.3 0.0 dry 
72.000 0.0000 0.0000 335.3 335.3 0.0 dry 
84.000 0.0000 0.0000 335.3 335.3 0.0 dry 
96.000 0.0000 0.0000 -r 335.3 335.3 0.0 dry 



Project Data 

Geometry Data 

Equivalent Pond Length, EL] (ft): 25.0 

Equivalent Pond Width, 1W] (ft): 14.7 

Ground water mound is expected to intersect the pond bottom 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 158+75 to 159+00 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 110.30 

Water Table Elevation, [WI] (ft datum): 125.30 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 368.5 
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Staqe vs Area Data 

Stage Area 
(ft datum) (ft2) 

136.90 0.0 
139.41 442.1 



Scenario Input Data 

Scenario 1 :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 448 

Initial ground water level (ft datum) default, 125.30 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

TimeAfter 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft/s) (ft/day) (ft datum) (ft/s) (ft3/s) Volume (ft) Volume (ft) Volume (ft3) Type 

0000 74.6667 00000 125.300 0.00000 0.00000 0.0 0.0 0.0 N.A. 
0.002 74.6667 0.0000 139.154 0.08530 0.00000 448.0 0.5 0.0 u/P 
0.024 0.0000 0.0000 139.137 0.08530 0.00000 448.0 7.4 0.0 u/P 
0.048 0.0000 0.0000 139.118 0.08530 0.00000 448.0 14.7 0.0 ui 
0.072 0.0000 0.0000 139.099 0.08530 0.00000 448.0 22.1 0.0 u/P 
0.120 0.0000 0.0000 139.061 0.08530 0.00000 448.0 36.9 0.0 u/P 
0.192 0.0000 0.0000 139.002 0.08530 0.00000 448.0 59.0 0.0 u/P 
0.216 0.0000 0.0000 138.982 0.08509 0.00000 448.0 66.3 0.0 u/P 
0.240 0.0000 0.0000 138.962 0.08461 0.00000 448.0 73.7 0.0 u/P 
0.288 0.0000 0.0000 138921 0.08296 0.00000 448.0 88.2 0.0 ui 
0.312 0.0000 0.0000 138.901 0.08214 0.00000 448.0 95.3 0.0 u/P 
0.360 0.0000 0.0000 138.861 0.08083 0.00000 448.0 109.4 0.0 u/P 
0.480 0.0000 0.0000 138.759 0.07696 0.00000 448.0 143.5 o.o u/P 
0.720 0.0000 0.0000 138.556 0.06897 0.00000 448.0 206.6 0.0 u/P 
1.200 0.0000 0.0000 138.144 0.05222 0.00000 448.0 311.7 0.0 u/p 
1.440 0.0000 0.0000 137.938 0.04372 0.00000 448.0 353.1 0.0 ui 
1.680 0.0000 0.0000 137.731 0.03527 0.00000 448.0 387.2 0.0 u/P 
1.920 0.0000 0.0000 137.521 0.02673 0.00000 448.0 414.0 0.0 U/P 
2.160 0.0000 0.0000 137.307 0.01800 0.00000 448.0 433.4 0.0 U/P 
2.400 0.0000 0.0000 137.080 0.01132 0.00000 448.0 445.2 0.0 u/P 
3.600 0,0000 0.0000 448.0 448.0 0.0 dry 
6.000 0.0000 0.0000 - 448.0 448.0 0.0 dry 
7.200 0.0000 0.0000 448.0 448.0 0.0 dry 
8.400 0.0000 0.0000 -- 448.0 448.0 0.0 dry 
9.600 0.0000 0.0000 448.0 448.0 0.0 dry 

10.800 0.0000 0.0000 448.0 448.0 0.0 dry 
11.040 0.0000 0.0000 448.0 448.0 0.0 dry 
11.280 0.0000 0.0000 448,0 448.0 0.0 dry 
11,520 0.0000 0.0000 448.0 448.0 0.0 dry 
11.760 0.0000 0.0000 448.0 448.0 0.0 dry 
12.000 0.0000 0.0000 448.0 448.0 0.0 dry 
14.400 0.0000 0.0000 448.0 448.0 0.0 dry 
16.800 0.0000 0,0000 448.0 448.0 0.0 dry 
19,200 0.0000 0.0000 448.0 448.0 0.0 dry 
21 .600 0.0000 0.0000 448.0 448.0 0.0 dry 
24.000 0.0000 0.0000 - 448.0 448.0 0.0 dry 
36.000 0.0000 0.0000 448.0 448.0 0.0 dry 
48.000 0.0000 0.0000 448.0 448.0 0.0 dry 
60.000 0.0000 0.0000 448.0 448.0 0.0 dry 
72.000 0.0000 0.0000 - 448.0 448.0 0.0 dry 
84.000 0.0000 0.0000 448.0 448.0 0.0 dry 
96.000 0.0000 0.0000 448.0 448.0 0.0 dry 



Proiect Data 

Geometry Data 

Equivalent Pond Length, [LI (ft): 25.0 

Equivalent Pond Width, [W] (ft): 15.5 

Ground water mound is expected to intersect the pond bottom 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 159+00 to 159+25 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 109.08 

Water Table Elevation, [Wil (ft datum): 124.08 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ftiday): 20.00 

Fillable Porosity, [nJ (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 386.8 
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Staqe vs Area Data 

Stage Area 
(ft datum) (ft2) 

135.35 0.0 
138.01 467.3 



Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 493.1 

Initial ground water level (ft datum) default, 124.08 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (fP/s) (ft/day) (ft datum) (ft3/s) (ft/s) Volume (ft3) Volume (fP) Volume (frf) Type 

0.000 82.1833 0.0000 124.080 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 82.1833 0.0000 137.718 0.08953 0.00000 493.1 0.5 0.0 u/P 
0.024 0.0000 0.0000 137.701 0.08953 0.00000 493.1 7.7 o.o u/P 
0.048 0.0000 0.0000 137.682 0.08953 0.00000 493.1 15.5 0.0 ui 
0.072 0.0000 0.0000 137.663 0.08953 0.00000 493.1 23.2 0.0 ui 
0.120 0.0000 0.0000 137.625 0.08953 0.00000 493.1 38.7 0.0 ui 
0.192 0.0000 0.0000 137.566 0.08953 0.00000 493.1 61.9 0.0 U/P 
0.216 0.0000 0.0000 137.546 0.08941 0.00000 493.1 69.6 0.0 ui 
0.240 0.0000 0.0000 137.526 0.08901 0.00000 493.1 77.3 0.0 ui 
0.288 0.0000 0.0000 137.485 0.08737 0.00000 493.1 92.6 0.0 u/P 
0.312 0.0000 0.0000 137.465 0.08656 0.00000 493.1 100.1 0.0 ui 
0.360 0.0000 0.0000 137.425 0.08525 0.00000 493.1 115.0 0.0 u/p 
0.480 0.0000 0.0000 137.324 0.08139 0.00000 493.1 151.0 0.0 ui 
0.720 0.0000 0.0000 137.120 0.07343 0.00000 493.1 217.9 0.0 u/P 
1.200 0.0000 0.0000 136.710 0.05676 0.00000 493.1 330.8 0.0 U/P 
1.440 0.0000 0.0000 136.504 0.04831 000000 493.1 376.1 0.0 u/P 
1.680 0.0000 0.0000 136.297 0.03992 0.00000 493.1 414.3 0.0 ui 
1.920 0.0000 0.0000 136.089 0.03146 0.00000 493.1 445.1 0.0 u/P 
2.160 0.0000 0.0000 135.878 0.02288 0.00000 493.1 468.6 0.0 ui 
2.400 0.0000 0.0000 135.660 0.01546 000000 493.1 484.6 0.0 u/P 
3.600 0.0000 0.0000 - - 493.1 493.1 0.0 dry 
6.000 0.0000 0.0000 493.1 493.1 0.0 dry 
7.200 0.0000 0.0000 493.1 493.1 0.0 dry 
8.400 0.0000 0.0000 --- 493.1 493.1 0.0 dry 
9.600 0.0000 0.0000 -.--- 493.1 493.1 0.0 dry 

10.800 0.0000 0.0000 493.1 493.1 0.0 dry 
11.040 0.0000 0.0000 - 493.1 493.1 00 dry 
11.280 0.0000 0.0000 -- 493.1 493.1 0.0 dry 
11.520 0.0000 0.0000 493.1 493.1 0.0 dry 
11.760 0.0000 0.0000 493.1 493.1 0.0 dry 
12.000 0.0000 0.0000 493.1 493.1 0.0 dry 
14.400 0.0000 0.0000 493.1 493.1 0.0 dry 
16.800 0.0000 0.0000 493.1 493.1 0.0 dry 
19.200 0.0000 0.0000 493.1 493.1 0.0 dry 
21 .600 0.0000 0.0000 493.1 493.1 0.0 dry 
24.000 0.0000 0.0000 493.1 493.1 0.0 dry 

6.000 0.0000 0.0000 493.1 493.1 0.0 dry 
48.000 0.0000 0.0000 493.1 493.1 0.0 dry 
60.000 0.0000 0.0000 493.1 493.1 0.0 dry 
72.000 0.0000 0.0000 493.1 493.1 0.0 dry 
84.000 0.0000 0.0000 - - 493.1 493.1 0.0 dry 
96.000 0.0000 0.0000 493.1 493.1 0.0 dry 
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Prolect Data 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 159+25 to 159+50 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

Geometry Data 

Equivalent Pond Length, [U (ft): 25.0 

Equivalent Pond Width, [W] (ft): 16.2 

Ground water mound is expected to intersect the pond bottom 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Aquifer Data 

Base Of Aquifer Elevation, [Bj (ft datum): 107.86 

Water Table Elevation, [WT] (ft datum): 122.86 

Horizontal Saturated Hydraulic Conductivity, [KhJ (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 405.0 
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Stage vs Area Data 

Stage Area 
(ft datum) (ft) 

133.80 0.0 
136.61 496.8 



Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 546.75 

Initial ground water level (ft datum) default, 122.86 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft3/s) (Wday) (ft datum) (ft3/s) (fta/s) Volume (ft3) Volume (ft3) Volume (ft3) Type 

0.000 91.1250 0.0000 122.860 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 91.1250 0.0000 136.286 0.09375 0.00000 546.8 0.6 o.o u/P 
0.024 0.0000 0.0000 136.269 0.09375 0.00000 546.8 8.1 0.0 U/P 
0.048 0.0000 0.0000 136.250 0.09375 0.00000 546.8 16.2 0.0 u/P 
0.072 0.0000 0.0000 136.231 0.09375 0.00000 546.8 24.3 0.0 u/P 
0.120 0.0000 0.0000 136.193 0.09375 0.00000 546.8 40.5 0.0 u/P 
0.192 0.0000 0.0000 136.135 0.09375 0.00000 546.8 64.8 0.0 u/P 
0.216 0.0000 0.0000 136.115 0.09375 0.00000 546.8 72.9 0.0 u/P 
0.240 0.0000 0.0000 136.096 0.09375 0.00000 546.8 81.0 0.0 UiP 
0.288 0.0000 0.0000 136.055 0.09277 0.00000 546.8 97.2 0.0 ui 
0.312 0.0000 0.0000 136.035 0.09201 0.00000 546.8 105.2 0.0 ui 
0.360 0.0000 0.0000 135.995 0.09070 0.00000 546.8 121.0 0.0 U/P 
0.480 0,0000 0.0000 135.894 0.08682 0.00000 546.8 159.3 o.o u/P 
0.720 0.0000 0.0000 135.690 0.07882 0.00000 546.8 231.0 0.0 ui 
1.200 0.0000 0.0000 135.280 0.06207 0.00000 546.8 353.0 0.0 u/P 
1.440 0.0000 0.0000 135.075 0.05359 0.00000 546.8 403.0 0.0 ut 
1.680 0.0000 0.0000 134.870 0.04517 0.00000 546.8 445.6 0.0 u/P 
1.920 0.0000 0.0000 134.662 0.03670 0.00000 546.8 481.0 o.o u/P 
2.160 0.0000 0.0000 134.453 0.02814 0.00000 546.8 509.0 0.0 u/P 
2.400 0.0000 0.0000 134.240 0.01 986 0.00000 546.8 529.6 0.0 ui 
3.600 0.0000 0.0000 -- --- 546.8 546.8 0.0 dry 
6.000 0.0000 0.0000 546.8 546.8 0.0 dry 
7.200 0.0000 0.0000 - 546.8 546.8 0.0 dry 
8.400 0.0000 0.0000 546,8 546.8 0.0 dry 
9.600 0.0000 0,0000 546.8 546.8 0.0 dry 

10.800 0.0000 0.0000 - 546.8 546.8 0.0 dry 
11.040 0.0000 0.0000 - 546.8 546.8 0.0 dry 
11.280 0.0000 0.0000 546.8 546.8 0,0 dry 
11.520 0.0000 0.0000 546.8 546.8 0.0 dry 
11.760 0.0000 0.0000 546.8 546.8 0.0 dry 
12.000 0.0000 0.0000 546.8 546.8 0.0 dry 
14.400 0.0000 0.0000 546.8 546.8 0.0 dry 
16.800 0.0000 0.0000 546.8 546.8 0.0 dry 
19.200 0.0000 0.0000 - 546.8 546.8 0.0 dry 
21 .600 0.0000 0.0000 546.8 546.8 0.0 dry 
24.000 0.0000 0.0000 546.8 546.8 0.0 dry 
36.000 0.0000 0.0000 546.8 546.8 0.0 dry 
48.000 0.0000 0.0000 546.8 546.8 0.0 dry 
60.000 0.0000 0.0000 546.8 546.8 0.0 dry 
72,000 0.0000 0.0000 - 546.8 546.8 0.0 dry 
84.000 0.0000 0.0000 - 546.8 546.8 0,0 dry 
96.000 0.0000 0.0000 - - - 546.8 546.8 0.0 dry 



Project Data 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 159+50 to 159+75 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

Geometry Data 

Equivalent Pond Length, [U (if): 25.0 

Equivalent Pond Width, [WI (ft): 16.5 

Ground water mound is expected to intersect the pond bottom 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 106.64 

Water Table Elevation, [Wi] (ft datum): 121.64 

Horizontal Saturated Hydraulic Conductivity, [Khl (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [Iv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 413.3 

Staqe vs Area Data 

Stage Area 
(ft datum) (ft2) 

132.55 0.0 
135.42 534.0 



Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 610.79 

Initial ground water level (ft datum) default, 121.64 
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2?? 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.0 12 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario 1 :: Water Quality 

Outside Stage Infiltration 
Recharge Elevation Rate 

(ft/day) (ft datum) (ft3/s) 

Overflow 
Discharge 

(ft/s) 

Cumulative 
Inflow 

Volume (ft) 

Cumulative 
Infiltration 

Volume (ft3) 

Cumulative 
Discharge 

Volume (fP) 
Flow 
Type 

Y\ 

Elapsed 
Time 

(hours) 

Inflow 
Rate 
(ft3/s) 

0.000 
0.002 
0.024 
0.048 
0.072 
0.120 
0.192 
0.216 
0.240 
0.288 
0.312 
0.360 
0.480 
0.720 
1.200 
1.440 
1.680 
1.920 
2.160 
2.400 
3.600 
6.000 
7.200 
8.400 
9.600 

10.800 
11.040 
11.280 
11.520 
11.760 
12.000 
14.400 
16.800 
19.200 
21.600 
24.000 
36.000 
48.000 
60.000 
72.000 
84.000 
96.000 

101.7983 
101.7983 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

121.640 
135.111 
135.095 
135.077 
135.060 
135.024 
134.970 
134.951 
134.933 
134.895 
134.876 
134.838 
134.738 
134.535 
134.126 
133.921 
133.716 
133.509 
133.301 
133.090 

- 

0.00000 
0.09566 
0.09566 
0.09566 
0.09566 
0.09566 
0.09566 
0.09566 
0.09566 
0.09566 
0.09566 
0.09566 
0.09422 
0.08704 
0.06944 
0.06052 
0.05168 
0.04279 
0.03383 
0.02444 - 

- - 

- 
, - 

0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

- 

- 

0.0 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 

0.0 
0.6 
8.3 

16.5 
24.8 
41.3 
66.1 
74.4 
82.7 
99,2 

107.4 
124.0 
165.3 
244.2 
379.8 
435.9 
484.4 
525.2 
558.3 
583.6 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 
610.8 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

N.A. 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
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Project Data 

Geometry Data 

Equivalent Pond Length, [U (ft): 25.0 

Equivalent Pond Width, [WJ (if): 16.9 

Ground water mound is expected to intersect the pond bottom 

Stage vs Area Data 

Stage Area 
(ft datum) (ft2) 

131.30 0.0 
134.23 547.5 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 159+75 to 160+00 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 105.42 

Water Table Elevation, [WI] (ft datum): 120.42 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, En] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 423.0 



Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 640.34 

Initial ground water level (ft datum) default, 120.42 
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24' 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 



Detailed Results :: Scenario I :: Water Quality 
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Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ftIs) (ft/day) (ft datum) (ft'/s) (ft/s) Volume (ft) Volume (ft3) Volume (ft3) Type 

0000 1067233 0.0000 120.420 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 106.7233 0.0000 133.917 0.09792 0.00000 640.3 0.6 0.0 u/P 
0.024 0.0000 0.0000 133.901 0.09792 0.00000 640.3 8.5 o.o u/P 
0.048 0.0000 0.0000 133.883 0.09792 0.00000 640.3 16.9 0.0 ui 
0.072 0.0000 0.0000 133.866 0.09792 0.00000 640.3 25.4 0.0 U/P 
0.120 0.0000 0.0000 133.830 0.09792 0.00000 640.3 42.3 o.o u/P 
0.192 0.0000 0.0000 133.776 0.09792 0.00000 640.3 67.7 0.0 ui 
0.216 0.0000 0.0000 133.757 0.09792 0.00000 640.3 76.1 o.o u/P 
0.240 0.0000 0.0000 133.739 0.09792 0.00000 640.3 84.6 0.0 U/P 
0.288 0.0000 0.0000 133.702 0.09792 0.00000 640.3 101.5 o.o u/P 
0.312 0.0000 0.0000 133.683 0.09792 0.00000 640.3 110.0 o.o u/P 
0.360 0.0000 0.0000 133.644 0.09792 0.00000 640.3 126.9 o.o u/P 
0.480 0.0000 0.0000 133.546 0.09668 0.00000 640.3 169.2 0.0 U/P 
0.720 0.0000 0.0000 133.342 0.08990 0.00000 640.3 250.6 o.o u/P 
1.200 0.0000 0.0000 132.934 0.07223 0.00000 640.3 391.0 0.0 U/P 
1.440 0.0000 0.0000 132.729 0.06328 0.00000 640.3 449.5 0.0 U/P 
1.680 00000 0.0000 132.524 0.05441 0.00000 640.3 500.4 0.0 U/P 
1.920 0.0000 0.0000 132.316 0.04550 0.00000 640.3 543.6 0.0 U/P 
2.160 0.0000 0.0000 132.110 0.03653 0.00000 640.3 579.0 0.0 U/P 
2.400 0.0000 0.0000 131.900 0.02669 0.00000 640.3 606.7 0.0 U/P 
3.600 0.0000 0.0000 -- 640.3 640.3 0.0 dry 
6.000 0.0000 0.0000 640.3 640.3 0.0 dry 
7.200 0.0000 0.0000 640.3 640.3 0.0 dry 
8.400 0.0000 0.0000 640.3 640.3 0.0 dry 
9.600 0.0000 0.0000 640.3 640.3 0.0 dry 

10.800 0.0000 0.0000 --- 640.3 640.3 0.0 dry 
11.040 0.0000 0.0000 640.3 640.3 0.0 dry 
11.280 0.0000 0.0000 640.3 640.3 0.0 dry 
11.520 0.0000 0.0000 640.3 640.3 0.0 dry 
11.760 0.0000 0.0000 640.3 640.3 0.0 dry 
12.000 0.0000 0.0000 640.3 640.3 0.0 dry 
14.400 0.0000 0.0000 640.3 640.3 0.0 dry 
16.800 0.0000 0.0000 640.3 640.3 0.0 dry 
19.200 0.0000 0.0000 640.3 640.3 0.0 dry 
21 .600 0.0000 0.0000 --- 640.3 640.3 0.0 dry 
24.000 0.0000 0.0000 - 640.3 640.3 0.0 dry 
36.000 0.0000 0.0000 - 640.3 640.3 0.0 dry 
48.000 0.0000 0.0000 640.3 640.3 0.0 dry 
60.000 0.0000 0.0000 640.3 640.3 0.0 dry 
72.000 0.0000 0.0000 640.3 640.3 0.0 dry 
84.000 0.0000 0.0000 - 640.3 640.3 0.0 dry 
96.000 0.0000 0.0000 - 640.3 640.3 0.0 dry 

U 

I 
U 

I 
I 
I 
I 
I 
I 
1 

I 
I 
I 
I 
I 
I 
I 
I 



Prolect Data 

Geometry Data 

Equivalent Pond Length, [L] (ft): 25.0 

Equivalent Pond Width, [WJ (ft): 17.6 

Ground water mound is expected to intersect the pond bottom 

Project Name: Hariwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 160+00 to 160+25 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 
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Copyright 2008 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 104.45 

Water Table Elevation, [Wi] (ft datum): 119.45 

Horizontal Saturated Hydraulic Conductivity, [KhJ (ft/day): 20.00 

FiIIabIe Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [Iv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 440.3 

Staqe vs Area Data 

Stage Area 
(ft datum) (ft2) 

131.00 0.0 
133.38 567.8 



Scenario Input Data 

Scenario 1 :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 745.83 

Initial ground water level (ft datum) default, 119.45 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results Scenario 1 :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft/s) (ft/day) (ft datum) (ft/s) (ft3/s) Volume (fP) Volume (ft) Volume (ft) Type 

0.000 124.3050 0.0000 119.450 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 124.3050 0.0000 133.503 0.10191 0.00000 745.8 0.6 0.0 U/P 
0.024 0.0000 0.0000 133.488 0.10191 0.00000 745.8 8.8 0.0 U/P 
0.048 0.0000 0.0000 133.473 0.10191 0.00000 745.8 17.6 0.0 U/P 
0.072 0.0000 0.0000 133.457 0.10191 0.00000 745.8 26.4 0.0 U/P 
0.120 0.0000 0.0000 133.426 0.10191 0.00000 745.8 44.0 0.0 U/P 
0.192 0.0000 0.0000 133.380 0.10191 000000 745.8 70.4 0.0 U/P 
0.216 0.0000 0.0000 133.364 0.10191 0.00000 745.8 79.2 0.0 U/P 
0.240 0.0000 0.0000 133.348 0.10191 0.00000 745.8 88.1 0.0 U/P 
0:288 0.0000 0.0000 133.317 0.10191 0.00000 745.8 105.7 0.0 U/P 
0.312 0.0000 0.0000 133.301 0.10191 0.00000 745.8 114.5 0.0 U/P 
0.360 0.0000 0.0000 133.268 0.10191 0.00000 745.8 132.1 0.0 U/P 
0.480 0.0000 0.0000 133.186 0.10191 0.00000 745.8 176.1 0.0 U/P 
0.720 0.0000 0.0000 133.010 0.10109 0.00000 745.8 264.2 00 U/P 
1.200 0.0000 0.0000 132.612 0.08998 0.00000 745.8 436.0 0.0 U/P 
1.440 0.0000 0.0000 132.407 0.07958 0.00000 745.8 509.7 0.0 U/P 
1.680 0.0000 0.0000 132.202 0.06825 0.00000 745.8 573.5 0.0 U/P 
1.920 0.0000 0.0000 131.996 0.05687 0.00000 745.8 627.6 0.0 U/P 
2.160 0.0000 0.0000 131.788 0.04540 0.00000 745.8 671.8 0.0 U/P 
2.400 0.0000 0.0000 131.578 0.03304 0.00000 745.8 706.1 0.0 U/P 
3.600 0.0000 0.0000 '---- - 745.8 745.8 0.0 dry " 
6.000 0.0000 0.0000 745.8 745.8 0.0 dry 
7.200 0.0000 0.0000 745.8 745.8 0.0 dry 
8.400 0.0000 0.0000 745.8 745.8 0.0 dry 
9.600 0.0000 0.0000 745.8 745.8 0.0 dry 

10.800 0.0000 0.0000 745.8 745.8 0.0 dry 
11.040 0.0000 0.0000 745,8 745.8 0.0 dry 
11.280 0.0000 0.0000 - 745.8 745.8 0.0 dry 
11.520 0.0000 0.0000 745.8 745.8 0.0 dry 
11.760 0.0000 0.0000 745.8 745.8 0.0 dry 
12.000 0.0000 0.0000 - 745.8 745.8 0.0 dry 
14.400 0.0000 0.0000 745.8 745.8 0.0 dry 
16.800 0.0000 0.0000 745.8 745.8 0.0 dry 
19.200 0.0000 0.0000 745.8 745.8 0.0 dry 
21 .600 0.0000 0.0000 745.8 745.8 0.0 dry 
24.000 0.0000 0.0000 745.8 745.8 0.0 dry 
36.000 0.0000 0.0000 - - 745.8 745.8 0,0 dry 
48.000 0.0000 0.0000 - 745.8 745.8 0.0 dry 
60.000 0.0000 0.0000 745.8 745.8 0.0 dry 
72.000 0.0000 0.0000 745.8 745.8 0.0 dry 
84.000 0.0000 0.0000 745.8 745.8 0.0 dry 
96.000 0.0000 0.0000 745.8 745.8 0.0 dry 
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IProject 
Data 

Project Name: Hartwood Marsh Road 

I Simulation Description: Swale Recovery Water Quality 
Sta. 160+25 to 160+50 It 

Project Number: 41561 

Engineer : kmv 

Supervising Engineer: 

Date: 05-05-2008 

Geometry Data 

Equivalent Pond Length, [U (ft): 25.0 

Equivalent 

Pond Width, [W] (ft): 18.4 

Ground water mound is expected to intersect the pond bottom 

Stage vs Area Data 

Stage 

Area 
(ft datum) (ft2) 

130.70 0.0 
132.52 544.5 

I 
I 
I 
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Aquifer Data 

Base Of Aquifer Elevation, [BJ (ft datum): 103.48 

IWater Table Elevation, [WT] (ft datum): 118.48 

Horizontal Saturated Hydraulic Conductivity, [Kh] (Wday): 20.00 

IFillable Porosity, En] (%): 30.00 

Unsaturated Vertical Infiltration Rate, (lvi (ftlday): 20.0 

IMaximum Area For Unsaturated Infiltration, [Av] (ft2): 459.0 



Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 658.35 

Initial ground water level (ft datum) default, 118.48 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Results :: Scenario 1 :: Water Quality 

IDetailed 
Elapsed Inflow 

Time Rate 

I 
(hours) (ft3/s) 

0.000 109.7250 
0.002 109.7250 
0.024 0.0000 
0.048 0.0000 

I 0.072 0.0000 
0.120 0.0000 
0.192 0.0000 
0.216 0.0000 
0.240 0.0000 

I 0.288 0.0000 
0.312 0.0000 
0.360 0.0000 
0.480 0.0000 
0.720 0.0000 

I 1.200 0.0000 
1.440 0.0000 
1.680 0.0000 
1.920 0.0000 
2.160 0.0000 

I 2.400 0.0000 
3.600 0.0000 
6.000 0.0000 
7.200 0.0000 
8.400 0,0000 

I 9.600 0.0000 
10.800 0.0000 
11.040 0.0000 
11.280 0.0000 
11.520 0.0000 

I 11.760 0.0000 
12.000 0.0000 
14.400 0.0000 
16.800 0.0000 
19.200 0.0000 

I 
21 .600 0.0000 
24.000 0.0000 
36.000 0.0000 
48.000 0.0000 
60.000 0.0000 

I 
72.000 0.0000 
84.000 0.0000 
96.000 0.0000 

I 
I 
I 
I 
I 
I 
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Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(ft/day) (ft datum) (ft3ls) (fts/s) Volume (ftS) Volume (ft3) Volume (frf) Type 

0.0000 118.480 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.0000 132.818 0.10625 0.00000 658.4 0.6 0.0 U/P 
0.0000 132.802 0.10625 0.00000 658.4 9.2 0.0 U/P 
0.0000 132.785 0.10625 0.00000 658.4 18.4 0.0 U/P 
0,0000 132.769 0.10625 0.00000 658.4 27.5 0.0 ui 
0.0000 132.735 0.10625 0.00000 658.4 45.9 o.o u/P 
0.0000 132.684 0.10625 0.00000 658.4 73.4 0.0 ui 
0.0000 132.667 0.10625 0.00000 658.4 82.6 0.0 ui 
0.0000 132.651 0.10625 0.00000 658.4 91.8 0.0 ui 
0.0000 132.617 0.10625 0.00000 658.4 110.2 0.0 ui 
0.0000 132.600 0.10625 0.00000 658.4 119.3 0.0 /P 
0.0000 132.566 0.10625 0.00000 658.4 137.7 0.0 u/P 
0.0000 132.482 0.10625 0.00000 658.4 183.6 0.0 ui 
0.0000 132.300 0.10373 0.00000 658,4 275.4 0.0 U/P 
0.0000 131.892 0.08474 0.00000 658.4 445.9 0.0 U/P 
0.0000 131.685 0.07060 0.00000 658.4 513.1 0.0 /P 
0.0000 131 .477 0.05622 0.00000 658.4 568.0 0.0 U/P 
0.0000 131.267 0.04165 0.00000 658.4 610.3 0.0 U/P 
0.0000 131.051 0.02669 0.00000 658.4 639.9 0.0 U/P 
0.0000 130.814 0.01589 0.00000 658.4 656.4 0.0 u/P 
0.0000 - 658.4 658.4 0.0 dry "3 n'5 
0.0000 658.4 658.4 0.0 dry 
0.0000 658.4 658.4 0.0 dry 
0.0000 658.4 658.4 0.0 dry 
0.0000 658.4 658.4 0.0 dry 
0.0000 - 658.4 658.4 0.0 dry 
0.0000 658.4 658.4 0.0 dry 
0.0000 658.4 658.4 0.0 dry 
0.0000 - 658.4 658.4 0.0 dry 
0.0000 658.4 658.4 0.0 dry 
0.0000 658.4 658.4 0.0 dry 
0.0000 658.4 658.4 0.0 dry 
0.0000 - 658.4 658.4 0.0 dry 
0.0000 658.4 658.4 0.0 dry 
0.0000 658.4 658.4 0.0 dry 
0.0000 658.4 658.4 0.0 dry 
0.0000 658.4 658.4 0.0 dry 
0.0000 658.4 658.4 0.0 dry 
0.0000 - 658.4 658.4 0,0 dry 
0.0000 658.4 658.4 0.0 dry 
0.0000 658.4 658.4 0.0 dry 
0.0000 658.4 658.4 0.0 dry 



Project Data 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 160+50 to 160+75 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

Geometry Data 

Equivalent Pond Length, [L] (if): 25.0 

Equivalent Pond Width, [W] (if): 20.5 

Ground water mound is expected to intersect the pond bottom 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Hartwood Marsh Road 05-05-2008 21:49:54 Page 1 

Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 102.50 

Water Table Elevation, [WT] (ft datum): 117.50 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (if2): 512.3 

Staqe vs Area Data 

Stage Area 
(ft datum) (ft2) 

129.60 0.0 
131.54 551.6 



I 

Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 638.25 

Initial ground water level (ft datum) default, 117.50 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft3/s) (ft/day) (ft datum) (ft3/s) (ft3/s) Volume (fe) Volume (ft) Volume (ft) Type 

0000 106.3750 0.0000 117.500 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 106.3750 0.0000 131.726 0.11858 0.00000 638.3 0.7 0.0 u/P 
0.024 0.0000 0.0000 131.709 0.11858 0.00000 638.3 10.2 0.0 ui 
0.048 0.0000 0.0000 131.690 0.11858 0.00000 638.3 20.5 0.0 ui 
0.072 0.0000 0.0000 131.671 0.11858 0.00000 638.3 30.7 0.0 ui 
0.120 0.0000 0.0000 131.634 0.11858 0.00000 638.3 51.2 0.0 ui 
0.192 0.0000 0.0000 131.579 0.11858 0.00000 638.3 82.0 0.0 ui 
0.216 0.0000 0.0000 131.560 0.11858 0.00000 638.3 92.2 0.0 U/P 
0.240 0.0000 0.0000 131.541 0.11858 0.00000 638.3 102.5 0.0 U/P 
0.288 0.0000 0.0000 131.504 0.11858 0.00000 638.3 122.9 0.0 ui 
0.312 0.0000 0.0000 131.485 0.11858 0.00000 638.3 133.2 0.0 u/P 
0.360 0.0000 0.0000 131.446 0.11853 0.00000 638.3 153.7 o.o u/P 
0.480 0.0000 0.0000 131.346 0.11576 0.00000 638.3 204.8 0.0 u/P 
0.720 0.0000 0.0000 131.142 0.10384 0.00000 638.3 300.3 0.0 ui 
1.200 0.0000 0.0000 130.730 0.07675 0.00000 638.3 456.9 o.o u/P 
1.440 0.0000 0.0000 130.523 0.06299 0.00000 638.3 517.2 0.0 ui 
1.680 0.0000 0.0000 130.314 0.04928 0.00000 638.3 565.7 o.o u/P 
1.920 0.0000 0.0000 130.103 0.03536 0.00000 638.3 602.3 0.0 ui 
2.160 0.0000 0.0000 129.884 0.01416 0.00000 638.3 626.8 0.0 u/P - . 3 
2.400 0.0000 0.0000 -- --- 638.3 638.3 0.0 dry 
3.600 0.0000 0.0000 638.3 638.3 0.0 dry 
6.000 0.0000 0.0000 638.3 638.3 0.0 dry 
7.200 0.0000 0.0000 638.3 638.3 0.0 dry 
8.400 0.0000 0.0000 638.3 638.3 0.0 dry 
9.600 0.0000 0.0000 - 638.3 638.3 0.0 dry 

10.800 0.0000 0.0000 638.3 638.3 0.0 dry 
11.040 0.0000 0.0000 638.3 638.3 0.0 dry 
11.280 0.0000 0.0000 638.3 638.3 0.0 dry 
11.520 0.0000 0.0000 638.3 638.3 0.0 dry 
11.760 0.0000 0.0000 638.3 638.3 0.0 dry 
12.000 0.0000 0.0000 - - 638.3 638.3 0.0 dry 
14.400 0.0000 0.0000 638.3 638.3 0.0 dry 
16.800 0.0000 0.0000 - 638.3 638.3 0.0 dry 
19.200 0.0000 0.0000 638.3 638.3 0.0 dry 
21 .600 0.0000 0.0000 - - 638.3 638.3 0.0 dry 
24.000 0.0000 0.0000 638.3 638.3 0.0 dry 
36.000 0.0000 0.0000 638.3 638.3 0.0 dry 
48.000 0.0000 0.0000 638.3 638.3 0.0 dry 
60.000 0.0000 0.0000 - 638.3 638.3 0.0 dry 
72.000 0.0000 0.0000 - 638.3 638.3 0.0 dry 
84.000 0.0000 0.0000 638.3 638.3 0.0 dry 
96.000 0.0000 0.0000 638.3 638.3 0.0 dry 



Project Data 

Geometry Data 

Equivalent Pond Length, [L] (ft): 25.0 

Equivalent Pond Width, [\N] (ft): 22.2 

Ground water mound is expected to intersect the pond bottom 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 160+75 to 161+00 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 101.53 

Water Table Elevation, [WI] (ft datum): 116.53 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 554.0 
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Stage vs Area Data 

Stage Area 
(ft datum) (ft2) 

128.50 0.0 
130.56 607.7 



Scenario Input Data 

Scenario 1 :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 712.88 

Initial ground water level (ft datum) default, 116.53 

Time After 
Storm Event 

(days) 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After TimeAfter 
Storm Event Storm Event 

(days) (days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario 1 :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft3/s) (ft/day) (ft datum) (ft/s) (ftIs) Volume (ft3) Volume (ft) Volume (ft3) Type 

0.000 118.8133 0.0000 116.530 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 118.8133 0.0000 130.702 0.12824 0.00000 712.9 0.8 0.0 U/P 
0.024 0.0000 0.0000 130.685 0.12824 0.00000 712.9 11.1 0.ü U/P 
0.048 00000 0.0000 130.667 0.12824 0.00000 712.9 22.2 0.0 U/P 
0.072 0.0000 0.0000 130.648 0.12824 0.00000 712.9 33.2 0.0 U/P 
0.120 0.0000 0.0000 130.612 0.12824 0.00000 712.9 55.4 0.0 U/P 
0.192 0.0000 0.0000 130.557 0.12824 0.00000 712.9 88.6 0.0 U/P 
0.216 0.0000 0.0000 130.539 0.12824 0.00000 712.9 99.7 0.0 U/P 
0.240 0.0000 0.0000 130.520 0.12824 000000 712.9 110.8 0.0 U/P 
0.288 0.0000 0.0000 130.483 0.12824 0.00000 712.9 133.0 0.0 U/P 
0.312 0.0000 00000 130.464 0.12824 0.00000 712.9 144.0 0.0 U/P 
0.360 0.0000 0.0000 130.425 0.12822 0.00000 712.9 166.2 0.0 U/P 
0.480 0.0000 0.0000 130.325 0.12544 0.00000 712.9 221.6 0.0 U/P 
0.720 0.0000 0.0000 130.121 0.11315 0.00000 712.9 325.2 0.0 U/P 
1.200 0.0000 0.0000 129.709 0.08509 0.00000 712.9 497.1 0.0 U/P 
1.440 0.0000 0.0000 129.503 0.07084 0.00000 712.9 564.4 0.0 U/P 
1.680 0.0000 0.0000 129.296 0.05667 0.00000 712.9 619.5 0.0 U/P 
1.920 00000 0.0000 129.085 0.04233 0.00000 712.9 662.4 0.0 U/P 
2.160 0.0000 0.0000 128.870 0.02763 0.00000 712.9 692.7 0.0 U/P 
2.400 0.0000 0.0000 128.637 0.01679 0.00000 712.9 710.1 0.0 U/P 
3.600 0.0000 0.0000 712.9 712.9 0.0 dry 
6.000 0.0000 0.0000 712.9 712.9 0.0 dry 
7.200 0.0000 0,0000 - 712.9 712.9 0.0 dry 
8.400 0.0000 0.0000 712.9 712.9 0.0 dry 
9.600 0.0000 0.0000 712.9 712.9 0.0 dry 

10.800 0.0000 0.0000 712.9 712.9 0.0 dry 
11.040 0.0000 0.0000 712.9 712.9 0.0 dry 
11.280 0.0000 0.0000 712.9 712.9 0.0 dry 
11.520 0.0000 0.0000 - 712.9 712.9 0.0 dry 
11.760 0.0000 0.0000 712.9 712.9 0.0 dry 
12.000 0.0000 0.0000 - 712.9 712.9 0.0 dry 
14.400 0.0000 0.0000 - 712.9 712.9 0.0 dry 
16.800 0.0000 0.0000 712.9 712.9 0.0 dry 
19.200 0.0000 0.0000 712.9 712.9 0.0 dry 
21.600 0.0000 0.0000 712.9 712.9 0.0 dry 
24.000 0.0000 0.0000 712.9 712.9 0.0 dry 
36.000 0.0000 0.0000 - 712.9 712.9 0.0 dry 
48.000 0.0000 0.0000 712.9 712.9 0.0 dry 
60.000 0.0000 0.0000 - 712.9 712.9 0.0 dry 
72.000 0.0000 0.0000 712.9 712.9 0.0 dry 
84.000 0.0000 0.0000 - - 712.9 712.9 0.0 dry 
96.000 0.0000 0.0000 712.9 712.9 0,0 dry 



Project Data 

Geometry Data 

Equivalent Pond Length, EL] (ft): 25.0 

Equivalent Pond Width, [W] (ft): 22.0 

Ground water mound is expected to intersect the pond bottom 

Project Name: Hariwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 161+00 to 161+25 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 100.56 

Water Table Elevation, [Wi] (ft datum): 115.56 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 548.8 
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Stage vs Area Data 

Stage Area 
(ft datum) (ft2) 

127.75 0.0 
129.54 619.2 



Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modliow Routing: Routed with infiltration 

Treatment Volume (ft3) 696.25 

Initial ground water level (ft datum) default, 115.56 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

TimeAfter 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.0 15 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario 1 :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft3/s) (Wday) (ft datum) (ft/s) (ft/s) Volume (ft3) Volume (ft3) Volume (ft3) Type 

0.000 116.0417 0.0000 115.560 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 116.0417 0.0000 129.768 0.12703 0.00000 696.3 0.8 0.0 u/P 
0.024 0.0000 0.0000 129.752 0.12703 0.00000 696.3 11.0 0.0 ui 
0.048 0.0000 0.0000 129.734 0.12703 0.00000 696.3 22.0 0.0 U/P 
0.072 0.0000 0.0000 129.716 0.12703 0.00000 696.3 32.9 0.0 ui 
0.120 0.0000 0.0000 129.681 0.12703 0.00000 696.3 54.9 0.0 ui 
0.192 0.0000 0.0000 129.628 0.12703 0.00000 696.3 87.8 0.0 U/P 
0.216 0.0000 0.0000 129.610 0.12703 0.00000 696.3 98.8 o.o u/P 
0.240 0.0000 0.0000 129.592 0.12703 0.00000 696.3 109.8 0.0 U/P 
0.288 0.0000 0.0000 129.557 0.12703 0.00000 696.3 131.7 o.o u/P 
0.312 0.0000 0.0000 129.539 0.12703 0.00000 696.3 142.7 0.0 U/P 
0.360 0.0000 0.0000 129.503 0.12703 0.00000 696.3 164.6 o.o u/P 
0.480 0.0000 0.0000 129.410 012650 0.00000 696.3 219.5 0.0 U/P 
0.720 0.0000 0.0000 129.209 0.11819 0.00000 696.3 327.9 0.0 U/P 
1.200 0.0000 0.0000 128.796 0.08671 0.00000 696.3 507.0 0.0 U/P 
1.440 0.0000 0.0000 128.589 0.06991 0.00000 696.3 574.6 0.0 ui 
1.680 0.0000 0.0000 128.379 0.05314 0.00000 696.3 627.8 0.0 U/P 
1.920 0.0000 0.0000 128.165 0.03603 0.00000 696.3 666.4 0.0 u/P 
2.160 0.0000 0.0000 127.939 0.01368 000000 696.3 690.1 o.o u/P 
2.400 0.0000 0.0000 696.3 696.3 0.0 dry 
3.600 0.0000 0.0000 696.3 696.3 0.0 dry 
6.000 0.0000 0.0000 696.3 696.3 0.0 dry 
7.200 0.0000 0.0000 696.3 696.3 0.0 dry 
8.400 0.0000 0.0000 696.3 696.3 0.0 dry 
9.600 0.0000 0.0000 - 696.3 696.3 0.0 dry 

10.800 0.0000 0.0000 - 696.3 696.3 0.0 dry 
11.040 0.0000 0.0000 696.3 696.3 0.0 dry 
11.280 0.0000 0.0000 - 696.3 696.3 0.0 dry 
11.520 0.0000 0.0000 - - 696.3 696.3 0.0 dry 
11.760 0.0000 0.0000 696.3 696.3 00 dry 
12.000 0.0000 0.0000 696.3 696.3 0.0 dry 
14.400 0.0000 0.0000 696.3 696.3 0.0 dry 
16.800 0.0000 0.0000 696.3 696.3 0.0 dry 
19.200 0.0000 0.0000 696.3 696.3 0.0 dry 
21 .600 0.0000 0.0000 - 696.3 696.3 0.0 dry 
24.000 0.0000 0.0000 696.3 696.3 0.0 dry 
36.000 0.0000 0.0000 696.3 696.3 0.0 dry 
48.000 0.0000 0.0000 - 696.3 696.3 0.0 dry 
60.000 0.0000 0.0000 696.3 696.3 0.0 dry 
72.000 0.0000 0.0000 - - 696.3 696.3 0.0 dry 
84.000 0.0000 0.0000 696.3 696.3 0.0 dry 
96.000 0.0000 0.0000 696.3 696.3 0.0 dry 



Project Data 

Geometry Data 

Equivalent Pond Length, [L] (ft): 25.0 

Equivalent Pond Width, [W] (ft): 21.7 

Ground water mound is expected to intersect the pond bottom 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 161+25 to 161+50 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 9960 

Water Table Elevation, [Wi] (ft datum): 114.60 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 543.3 

Staqe vs Area Data 

Stage Area 
(ft datum) (ft2) 

127.00 0.0 
128.52 592.1 



Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 589.8 

Initial ground water level (ft datum) default, 114.60 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft3/s) (ft/day) (ft datum) (ft3/s) (ft3ls) Volume (ft) Volume (It3) Volume (ft3) Type 

0.000 983000 00000 114.600 0.00000 0.00000 0.0 0.0 0.0 N.A. 
0.002 98.3000 0.0000 128.755 0.12575 0.00000 589.8 0.8 o.o u/P 
0.024 0.0000 0.0000 128.738 0.12575 0.00000 589.8 10.9 0.0 U/P 
0.048 0.0000 0.0000 128.720 0.12575 0.00000 589.8 21.7 0.0 UiP 
0.072 0.0000 0.0000 128.701 0.12575 0.00000 589.8 32.6 0.0 U/P 
0.120 0.0000 0.0000 128.664 0.12575 0.00000 589.8 54.3 0.0 U/P 
0.192 0.0000 0.0000 128.609 0.12575 0.00000 589.8 86.9 0.0 U/P 
0.216 0.0000 0.0000 128.591 0.12575 0.00000 589.8 97.8 0.0 U/P 
0.240 0.0000 0.0000 128.573 0.12575 0.00000 589.8 108.7 0.0 U/P 
0.288 0.0000 0.0000 128.536 0.12575 0.00000 589.8 130.4 0.0 U/P 
0.312 0.0000 0.0000 128.518 0.12575 0.00000 589.8 141.2 0.0 U/P 
0.360 0.0000 0.0000 128.480 0.12575 0.00000 589.8 163.0 0.0 U/P 
0.480 0.0000 0.0000 128.383 0.12335 0.00000 589.8 217.3 0.0 U/P 
0.720 0.0000 0.0000 128.178 0.10941 0.00000 589.8 319.7 0.0 U/P 
1.200 0.0000 0.0000 127.760 0.07188 0.00000 589.8 477.3 0.0 U/P 
1.440 0.0000 0.0000 127.549 0.05265 0.00000 589.8 531.0 0.0 U/P 
1.680 0.0000 00000 127.333 0.03309 0.00000 589.8 568.3 0.0 U/P 
1.920 0.0000 0.0000 127.090 0.01155 0.00000 589.8 588.2 0.0 U/P 
2.160 0.0000 0.0000 - -- 589.8 589.8 0.0 dry 
2.400 0.0000 0.0000 589.8 589.8 0.0 dry 
3.600 0.0000 0.0000 589.8 589.8 0.0 dry 
6.000 0.0000 0.0000 589.8 589.8 0.0 dry 
7.200 0.0000 0.0000 589.8 589.8 0.0 dry 
8.400 0.0000 0.0000 589.8 589.8 0.0 dry 
9.600 0.0000 0.0000 589.8 589.8 0.0 dry 

10.800 0.0000 0.0000 - 589.8 589.8 0.0 dry 
11.040 0.0000 0.0000 589.8 589.8 0.0 dry 
11.280 0.0000 0.0000 - 589.8 589.8 0.0 dry 
11.520 0.0000 0.0000 589.8 589.8 0.0 dry 
11.760 0.0000 0.0000 589.8 589.8 0.0 dry 
12.000 0.0000 0.0000 - 589.8 589.8 0.0 dry 
14.400 0.0000 0.0000 589.8 589.8 0.0 dry 
16.800 0.0000 0.0000 589.8 589.8 0.0 dry 
19.200 0.0000 0.0000 589.8 589.8 0.0 dry 
21.600 0.0000 0.0000 589.8 589.8 0.0 dry 
24.000 0.0000 0.0000 - 589.8 589.8 0.0 dry 
36.000 0.0000 0.0000 - 589.8 589.8 0.0 dry 
48.000 0.0000 0.0000 - 589.8 589.8 0.0 dry 
60.000 0.0000 0.0000 589.8 589.8 0.0 dry 
72.000 0.0000 0.0000 - 589.8 589.8 0.0 dry 
84.000 0.0000 0.0000 - - 589.8 589.8 0.0 dry 
96.000 0.0000 0.0000 589.8 589.8 0.0 dry 



Project Data 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 161+5Oto 161+75 It 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

Geometry Data 

Equivalent Pond Length, [L] (if): 25.0 

Equivalent Pond Width, [W] (if): 18.6 

Ground water mound is expected to intersect the pond bottom 

Stage vs Area Data 

Stage Area 
(ft datum) (ft2) 

126.00 0.0 
127.51 541.0 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 98.63 

Water Table Elevation, [WT] (ft datum): 113.63 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 464.5 



Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 427 

Initial ground water level (ft datum) default, 113.63 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario I :: Water Quality 

I 
I 
I 
I 
I 

Elapsei Inflow 
Time Rate 

(hours) (ft3/s) 
Flow 
Type 

NA. 
u/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 

0000 71.1667 0.0000 113.630 0.00000 0.00000 0.0 0.0 0.0 
0.002 71.1667 0.0000 127.543 0.10752 0.00000 427.0 0.6 o.o 
0.024 0.0000 0.0000 127.527 0.10752 0.00000 427.0 9.3 0.0 
0.048 0.0000 0.0000 127.510 0.10752 0.00000 427.0 18.6 0.0 
0.072 0.0000 0.0000 127.493 0.10752 0.00000 427.0 27.9 0.0 
0.120 0.0000 0.0000 127.458 0.10752 0.00000 427.0 46.5 0.0 
0.192 0.0000 0.0000 127.403 0.10752 0.00000 427.0 74.3 0.0 
0.216 0.0000 0.0000 127.385 0.10752 0.00000 427.0 83.6 0.0 
0.240 0.0000 0.0000 127.366 0.10752 0.00000 427.0 92.9 0.0 
0.288 0.0000 0.0000 127.327 0.10752 0.00000 427.0 111.5 0.0 
0.312 0.0000 0.0000 127.308 0.10752 0.00000 427.0 120.8 0.0 
0.360 0.0000 0.0000 127.267 0.10622 0.00000 427.0 139.4 0.0 
0.480 0.0000 0.0000 127.165 0.09896 0.00000 427.0 183.8 0.0 
0.720 0.0000 0.0000 126.959 0.08247 0.00000 427.0 262.4 0.0 
1.200 0.0000 0.0000 126.535 0.04748 0,00000 427.0 375.7 0.0 
1.440 0.0000 0.0000 126.318 0.02921 0.00000 427.0 408.9 0.0 
1.680 0.0000 0.0000 126.069 0.00999 0.00000 427.0 426.2 0.0 
1.920 00000 0.0000 - 427.0 427.0 0.0 
2.160 0.0000 0.0000 427.0 427.0 0.0 
2.400 0.0000 0.0000 427.0 427.0 0.0 
3.600 0.0000 0.0000 427.0 427.0 0.0 
6,000 0.0000 0.0000 427.0 427.0 0.0 
7.200 0.0000 0.0000 427.0 427.0 0.0 
8.400 0.0000 0.0000 427.0 427.0 0.0 
9.600 0.0000 0.0000 427.0 427.0 0.0 

10.800 0.0000 0.0000 - 427.0 427.0 0.0 
11.040 0.0000 0.0000 427,0 427.0 0.0 
11.280 0.0000 0.0000 - 427.0 427.0 0.0 
11.520 0.0000 0.0000 427.0 427.0 0.0 
11.760 0.0000 0.0000 427.0 427.0 0.0 
12.000 0.0000 0.0000 427.0 427.0 0.0 
14.400 0.0000 0.0000 427.0 427.0 0.0 
16.800 0.0000 0.0000 427.0 427.0 0.0 
19.200 0.0000 0.0000 - 427.0 427.0 0.0 
21 .600 0.0000 0.0000 - - 427.0 427.0 0.0 
24.000 0:0000 0.0000 427.0 427.0 0.0 
36.000 0.0000 0.0000 427.0 427.0 0.0 
48.000 0,0000 0.0000 427.0 427.0 0.0 
60.000 0.0000 0.0000 427.0 427.0 0.0 
72.000 0.0000 0.0000 427.0 427.0 0.0 
84.000 0.0000 0.0000 - - - 427.0 427.0 0.0 
96.000 0.0000 0.0000 - 427.0 427.0 0.0 

Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Recharge Elevation Rate Discharge Inflow Infiltration Discharge 

(ftlday) (ft datum) (ft/s) (ftIs) Volume (ft) Volume (ft3) Volume (ft) 
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Project Data 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 161+75 to 162+00 It 

Geometry Data 

Equivalent Pond Length, [L] (ft): 25.0 

Equivalent Pond Width, [W] (ft): 22.0 

Ground water mound is expected to intersect the pond bottom 

Project Number: 

Engineer 

Supervising Engineer: 

Date: 

Stage 
(ft datum) 

124.00 
126.50 

05-05-2008 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Base Of Aquifer Elevation, [B] (ft datum): 97.66 

Water Table Elevation, [WTJ (ft datum): 112.66 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lvJ (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 551.0 

Area 
(ft2) 

0.0 
582.8 

Hartwood Marsh Road 05-05-2008 22:00:37 Page 1 

I, 
Aquifer Data 

I Stacie vs Area Data 

I 
I 
I 
I 
I 
I 

41561 

kmv 

I 
I 
I 
I 
I 



Scenario Input Data 

Scenario 1 :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infIltration 

Treatment Volume (ft) 657.75 

Initial ground water level (ft datum) default, 112.66 

I 
I 
I 
I 
I 
1 

I 
I 
I 
I; 

I 
I 
I 
I 
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Time After 
Storm Event 

(days) 

0.001 
0.002 
0.003 
0.005 
0.008 
0.009 
0.010 
0.012 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.013 0.090 0.460 0.900 
0.015 0.100 0.470 1.000 
0.020 0.150 0.480 1.500 
0.030 0.250 0.490 2.000 
0.050 0.300 0.500 2.500 
0.060 0.350 0.600 3.000 
0.070 0.400 0.700 3.500 
0.080 0.450 0.800 4.000 

I 
I 

I 
I 
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Detailed Results :: Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft3/s) (ft/day) (ft datum) (ft3/s) (ft/s) Volume (It3) Volume (It3) Volume (It3) Type 

0.000 109.6250 0.0000 112.660 0.00000 0.00000 0.0 0.0 0.0 N.A. 
0.002 109.6250 0.0000 126.374 0.12755 0.00000 657.8 0.8 o.o u/P 
0.024 0.0000 0.0000 126.356 0.12733 0.00000 657.8 11.0 0.0 U/P 
0.048 0.0000 0.0000 126.336 0.12656 0.00000 657.8 22.0 o.o u/P 
0.072 0.0000 0.0000 126.315 0.12566 0.00000 657.8 32.9 0.0 U/P 
0.120 0.0000 0.0000 126.275 0.12407 0.00000 657.8 54.5 0.0 U/P 
0.192 0.0000 0.0000 126.214 0.12030 0.00000 657.8 86.3 0.0 U/P 
0.216 0.0000 0.0000 126.194 0.11894 0.00000 657.8 96.6 0.0 U/P 
0.240 0.0000 0.0000 126.174 0.11803 0.00000 657.8 106.9 0.0 U/P 
0.288 0.0000 0.0000 126.134 0.11586 0.00000 657.8 127.1 0.0 U/P 
0.312 0.0000 0.0000 126.114 0.11477 0.00000 657.8 137.1 0.0 U/P 
0.360 0.0000 0.0000 126.073 0.11304 0.00000 657.8 156.8 0.0 U/P 
0.480 0.0000 0.0000 125.972 0.10792 0.00000 657.8 204.5 0.0 U/P 
0.720 0.0000 0.0000 125.768 0.09735 0.00000 657.8 293.3 0.0 U/P 
1.200 0.0000 0.0000 125.358 0.07524 0.00000 657.8 442.9 o.o u/P 
1.440 0.0000 0.0000 125.152 006402 0.00000 657.8 503.0 0.0 U/P 
1.680 0.0000 0.0000 124.946 0.05288 0.00000 657.8 553.5 0.0 U/F 
1.920 0.0000 0.0000 124.738 0.04165 0.00000 657.8 594.4 0.0 U/P 
2.160 0.0000 0.0000 124.526 0.03026 0.00000 657.8 625.5 0.0 U/P 
2.400 0.0000 0.0000 124.309 0.02043 0.00000 657.8 646.7 0.0 U/P 
3.600 0.0000 0.0000 657.8 657.8 0.0 dry 
6.000 0.0000 0.0000 - 657.8 657.8 0.0 dry 
7.200 0.0000 0.0000 657.8 657.8 0.0 dry 
8.400 0.0000 0.0000 657.8 657.8 0.0 dry 
9.600 0.0000 0.0000 -- - 657.8 657.8 0.0 dry 

10.800 0.0000 0.0000 657.8 657.8 0.0 dry 
11.040 0.0000 0.0000 657.8 657.8 0.0 dry 
11.280 0.0000 0.0000 657.8 657.8 0.0 dry 
11.520 0.0000 0.0000 657.8 657.8 0.0 dry 
11.760 0.0000 0.0000 657.8 657.8 0.0 dry 
12.000 0.0000 0.0000 657.8 657.8 0.0 dry 
14.400 0.0000 0.0000 657.8 657.8 0.0 dry 
16.800 0.0000 0.0000 657.8 657.8 0.0 dry 
19.200 0.0000 0.0000 657.8 657.8 0.0 dry 
21 .600 0.0000 0.0000 657.8 657.8 0.0 dry 
24.000 0.0000 0.0000 657.8 657.8 0.0 dry 
36.000 0.0000 0.0000 -- 657.8 657.8 0.0 dry 
48.000 0.0000 0.0000 657.8 657.8 0.0 dry 
60.000 0.0000 0.0000 - 657.8 657.8 0.0 dry 
72.000 0.0000 0.0000 657.8 657.8 0.0 dry 
84.000 0.0000 0.0000 657.8 657.8 0.0 dry 
96,000 0.0000 0.0000 657.8 657.8 0.0 dry 
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Project Data 

Geometry Data 

Equivalent Pond Length, [L] (ft): 25.0 

Equivalent Pond Width, [W] (ft): 6.8 

Ground water mound is expected to intersect the pond bottom 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 156+00 to 156+25 rt 

Project Number: 41561 

Engineer : kmv 

Supervising Engineer: 

Date: 05-05-2008 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Hartwood Marsh Road 05-05-2008 22:03:59 Page 1 

-J 

Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 122.81 

Water Table Elevation, [WT] (ft datum): 137.81 

Horizontal Saturated Hydraulic Conductivity, [Kh} (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [Iv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 168.8 

Stage vs Area Data 

Stage Area 
(ft datum) (ft2) 

148.88 0.0 
149.93 223.0 



Scenario Input Data 

Scenario 1:: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 135.5 

Initial ground water level (ft datum) default, 137.81 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.010 0.100 0.450 3.000 
0.002 0.015 0.150 0.500 3.500 
0.003 0.020 0.250 1.000 4.000 
0.005 0.030 0.300 1.500 
0.008 0.050 0.350 2.000 
0.009 0.080 0.400 2.500 

Hartwood Marsh Road 05-05-2008 22:04:00 Page 2 
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Detailed Results :: Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft/Is) (ft/day) (ft datum) (ft/s) (ft3/s) Volume (ft) Volume (ft3) Volume (ft/) Type 

0.000 22.5833 0.0000 137.810 0.00000 0.00000 0.0 0.0 0.0 N.A. 
0.002 22.5833 0.0000 150.012 0.03906 0.00000 135.5 0.2 0.0 U/P 
0.024 0.0000 0.0000 149.998 0.03906 0.00000 135.5 3.4 0.0 U/P 
0.048 0.0000 0.0000 149.982 0.03906 0.00000 135.5 6.8 0.0 U/P 
0.072 0.0000 0.0000 149.967 0.03906 0.00000 135.5 10.1 0.0 U/P 
0.120 0.0000 0.0000 149.937 0.03906 0.00000 135.5 16.9 0.0 U/P 
0.192 0.0000 0.0000 149.891 0.03906 0.00000 135.5 27.0 0.0 U/P 
0.216 0.0000 0.0000 149.875 0.03906 0.00000 135.5 30.4 o.o u/P 
0.240 0.0000 0.0000 149.859 0.03906 0.00000 135.5 33.8 0.0 U/P 
0.360 0.0000 0.0000 149.774 0.03906 0.00000 135.5 50.6 0.0 U/P 
0.480 0.0000 0.0000 149.680 0.03799 0.00000 135.5 67.5 0.0 U/P 
0.720 0.0000 0.0000 149.471 0.03068 0.00000 135.5 98.5 0.0 U/P 
1.200 0.0000 0.0000 149.011 0.01223 0.00000 135.5 133.7 0.0 U/P 
1.920 0.0000 0.0000 -- 135.5 135.5 0.0 dry 
2.400 0.0000 0.0000 135.5 135.5 0.0 dry 
3.600 0.0000 0.0000 135.5 135.5 0.0 dry 
6.000 0.0000 0.0000 135.5 135.5 0.0 dry 
7.200 0.0000 0.0000 --. 135.5 135.5 0.0 dry 
8.400 0.0000 0.0000 135.5 135.5 0.0 dry 
9.600 0.0000 0.0000 135.5 135.5 0.0 dry 

10.800 0.0000 0.0000 135.5 135.5 0.0 dry 
12.000 0.0000 0.0000 135.5 135.5 0.0 dry 
24.000 0.0000 0.0000 135.5 135.5 0.0 dry 
36.000 0.0000 0.0000 135.5 135.5 0.0 dry 
48.000 0.0000 0.0000 135.5 135.5 0.0 dry 
60.000 0.0000 0.0000 135.5 135.5 0.0 dry 
72.000 0.0000 0.0000 - 135.5 135.5 0.0 dry 
84.000 0.0000 0.0000 -- 135.5 135.5 0.0 dry 
96.000 0.0000 0.0000 - 135.5 135.5 0.0 dry 
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Project Data 

Project Name: Hartwood Marsh Road 

Aquifer Data 

Geometry Data 

Simulation Description: Swale Recovery Water Quality 
Sta. 156+25 to 156+50 rt 

Project Number: 

Engineer 

Supervising Engineer: 

Date: 

Stage 
(ft datum) 

148.50 
149.86 

05-05-2008 

PONDS Version 3.3.0223 
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Copyright 2008 
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Area 
(ft2) 

0.0 
265.8 

Hartwood Marsh Road 05-05-2008 22:05:43 Page 1 

Base Of Aquifer Elevation, [B] (ft datum): 121.73 

Water Table Elevation, [Wi] (ft datum): 136.73 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lvi (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 195.0 

Equivalent Pond Length, [L] (ft): 25.0 

I Equivalent Pond Width, [W] (ft): 7.8 

Ground water moundis expected to intersect the pond bottom 

I Staqe vs Area Data 

I 
I 
I 

I 
I 
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I 
I 
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Scenario Input Data 

Scenario 1 :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (if3) 197.6 

Initial ground water level (ft datum) default, 136.73 

Hartwood Marsh Road 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.010 0.100 0.450 3.000 
0.002 0.015 0.150 0.500 3.500 
0.003 0.020 0.250 1.000 4.000 
0.005 0.030 0.300 1.500 
0.008 0.050 0.350 2.000 
0.009 0.080 0.400 2.500 
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Detailed Results :: Scenario 1 :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft3Is) (ft/day) (ft datum) (ft3ls) (ft/s) Volume (ft3) Volume (ft) Volume (ft) Type 

0.000 32.9333 0.0000 136.730 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 32.9333 0.0000 149.923 0.04514 0.00000 197.6 0.3 0.0 U/P 
0.024 0.0000 0.0000 149.909 0.04514 0.00000 197.6 3.9 o.o u/P 
0.048 0.0000 0.0000 149.894 0.04514 0.00000 197.6 7.8 0.0 U/P 
0.072 0.0000 0.0000 149.880 0.04514 0.00000 197.6 11.7 0.0 U/P 
0.120 0.0000 0.0000 149.850 0.04514 0.00000 197.6 19.5 0.0 U/P 
0.192 0.0000 0.0000 149.805 0.04514 0.00000 197.6 31.2 0.0 U/P 
0.216 0.0000 0.0000 149.790 0.04514 0.00000 197.6 35.1 0.0 U/P 
0.240 0.0000 0.0000 149.774 0.04514 0.00000 197.6 39.0 0.0 U/P 
0.360 0.0000 0.0000 149.693 0.04514 0.00000 197.6 58.5 0.0 U/P 
0.480 0.0000 0.0000 149.606 0.04504 0.00000 197.6 78.0 0.0 U/P 
0.720 0.0000 0.0000 149.410 0.04107 0.00000 197.6 116.8 0.0 U/P 
1.200 0.0000 0.0000 148.985 0.02011 000000 197.6 174.7 0.0 U/P 
1.920 0.0000 0.0000 - 197.6 197.6 0.0 dry 
2.400 0.0000 0.0000 197.6 197.6 0.0 dry 
3.600 0.0000 0.0000 197.6 197.6 0.0 dry 
6.000 0.0000 0.0000 197.6 197.6 0.0 dry 
7.200 0.0000 0.0000 197.6 197.6 0.0 dry 
8,400 0.0000 0.0000 197.6 197.6 0.0 dry 
9.600 0.0000 0.0000 197.6 197.6 0.0 dry 

10.800 0.0000 0.0000 197.6 197.6 0.0 dry 
12.000 0.0000 0.0000 197.6 197.6 0.0 dry 
24.000 0.0000 0.0000 197.6 197.6 0.0 dry 
36.000 0.0000 0.0000 197.6 197.6 0.0 dry 
48.000 0.0000 0.0000 197.6 197.6 0.0 dry 
60.000 0.0000 0.0000 --- 197.6 197.6 0.0 dry 
72.000 0.0000 0.0000 197.6 197.6 0.0 dry 
84.000 0.0000 0.0000 197.6 197.6 0.0 dry 
96.000 0.0000 0.0000 197.6 197.6 0.0 dry 



Project Data 

Geometry Data 

Equivalent Pond Length, [L] (ft): 25.0 

Equivalent Pond Width, [W] (ft): 7.6 

Ground water mound is expected to intersect the pond bottom 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 156+50 to 156+75 rt 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-04-2008 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 120.65 

Water Table Elevation, [WT] (ft datum): 135.65 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 189.0 

Staqe vs Area Data 

Stage Area 
(ft datum) (ft2) 

147.75 0.0 
148.93 219.8 



Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 152.7 

Initial ground water level (ft datum) default, 135.65 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.010 0.100 0.450 3.000 
0.002 0.015 0.150 0.500 3.500 
0.003 0.020 0.250 1 .000 4.000 
0.005 0.030 0.300 1.500 
0.008 0.050 0.350 2.000 
0.009 0.080 0.400 2.500 

Hartwood Marsh Road 05-05-2008 22:07:40 Page 2 
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Detailed Results :: Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft3/s) (ft/day) (ft datum) (ft/s) (ftIs) Volume (ft) Volume (ft) Volume (It3) Type 

0000 25.4500 0.0000 135.650 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 25.4500 0.0000 149.034 0.04375 0.00000 152.7 0.3 o.o u/P 
0.024 0.0000 0.0000 149.018 0.04375 0.00000 152.7 3.8 0.0 u/P 
0.048 0.0000 0.0000 149.000 0.04375 0.00000 152.7 7.6 0.0 U/P 
0.072 0.0000 0.0000 148.983 0.04375 0.00000 152.7 11.3 0.0 U/P 
0.120 0.0000 0.0000 148.949 0.04375 0.00000 152.7 18.9 0.0 U/P 
0.192 0.0000 0.0000 148.897 0.04375 0.00000 152.7 30.2 0.0 U/P 
0.216 0.0000 0.0000 148.879 0.04375 0.00000 152.7 34.0 0.0 U/P 
0.240 0.0000 0.0000 148.861 0.04375 0.00000 152.7 37.8 0.0 U/P 
0.360 0.0000 0.0000 148.765 0.04320 0.00000 152.7 56.7 0.0 U/P 
0.480 0.0000 0.0000 148.663 0.04056 0.00000 152.7 75.1 0.0 U/P 
0.720 0.0000 0.0000 148.454 0.03188 0.00000 152.7 106.5 0.0 U/P 
1.200 0.0000 0.0000 148.015 0.01375 0.00000 152.7 146.2 0.0 U/P 
1.920 0.0000 0.0000 - 152.7 152.7 0.0 dry 
2.400 0.0000 0.0000 152.7 152.7 0.0 dry 
3.600 0.0000 0.0000 152.7 152.7 0.0 dry 
6.000 0.0000 0.0000 152.7 152.7 0.0 dry 
7.200 0.0000 0.0000 152.7 152.7 0.0 dry 
8.400 0.0000 0.0000 152.7 152.7 0.0 dry 
9.600 0.0000 0.0000 152.7 152.7 0.0 dry 

10.800 0.0000 0.0000 152.7 152.7 0.0 dry 
12.000 0.0000 0.0000 152.7 152.7 0.0 dry 
24.000 0.0000 0.0000 152.7 152.7 0.0 dry 
36.000 0.0000 0.0000 - 152.7 152.7 0.0 dry 
48.000 0.0000 0.0000 152.7 152.7 0.0 dry 
60.000 0.0000 0.0000 152.7 152.7 0.0 dry 
72.000 0.0000 0.0000 152.7 152.7 0.0 dry 
84.000 0.0000 0.0000 152.7 152.7 0.0 dry 
96.000 0.0000 0.0000 - - 152.7 152.7 0.0 dry 



Prolect Data 

Geometry Data 

Equivalent Pond Length, [L] (ft): 25.0 

Equivalent Pond Width, [W] (ft): 7.9 I 

Ground water mound is expected to intersect the pond bottom 

Staqe vs Area Data 

Stage Area 
(ft datum) (ft2) 

147.00 0.0 
148.00 214.9 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 156+75 to 157+00 rt 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 119.57 

Water Table Elevation, [WT] (ft datum): 134.57 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ftlday): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 196.3 

Hariwood Marsh Road 05-05-2008 22:09:17 Page 1 



Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 129.5 

Initial ground water level (ft datum) default, 134.57 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 1.500 
0.002 0.015 0.100 0.470 2.000 
0.003 0.020 0.150 0.500 2.500 
0.005 0.030 0.250 0.600 3.000 
0.008 0.050 0.300 0.700 3.500 
0.009 0.060 0.350 0.800 4.000 
0.010 0.070 0.400 0.900 
0.012 0.080 0.450 1.000 
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Detailed Results :: Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft3/s) (ft/day) (ft datum) (ft/s) (ft/s) Volume (ft3) Volume (ft3) Volume (ft3) Type 

0.000 21.5833 0.0000 134.570 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 21.5833 0.0000 148.101 0.04543 0.00000 129.5 0.3 0.0 U/P 
0.024 0.0000 0.0000 148.084 0.04543 0.00000 129.5 3.9 o.o u/P 
0.048 0.0000 0.0000 148.066 0.04543 0.00000 129.5 7.9 0.0 u/P 
0.072 0.0000 0.0000 148.048 0.04543 0.00000 129.5 11.8 o.o u/P 
0.120 0.0000 0.0000 148.011 0.04543 0.00000 129.5 19.6 0.0 u/P 
0.192 0.0000 0.0000 147.955 0.04543 0.00000 129.5 31.4 o.o u/P 
0.216 0.0000 0.0000 147.936 0.04543 0.00000 129.5 35.3 o.o u/P 
0.240 0.0000 0.0000 147.916 0.04543 0.00000 129.5 39.3 0.0 U/P 
0.288 0.0000 0.0000 147.876 0.04419 0.00000 129.5 47.1 0.0 U/P 
0.312 0.0000 0.0000 147.855 0.04323 0.00000 129.5 50.9 0.0 U/P 
0.360 0.0000 0.0000 147.814 0.04161 0.00000 129.5 58.2 0.0 U/P 
0.480 0.0000 0.0000 147.711 0.03678 0.00000 129.5 75.2 0.0 U/P 
0.720 0.0000 0.0000 147.499 0.02125 0.00000 129.5 102.7 0.0 U/P 
1.200 0.0000 0.0000 -- -- 129.5 129.5 0.0 dry 
1.440 0.0000 0.0000 129.5 129.5 0.0 dry 
1.680 0.0000 0.0000 129.5 129.5 0.0 dry 
1.920 0.0000 0.0000 129.5 129.5 0.0 dry 
2.160 0.0000 0.0000 - 129.5 129.5 0.0 dry 
2.400 0.0000 0.0000 129.5 129.5 0.0 dry 
3.600 0.0000 0.0000 129.5 129.5 0.0 dry 
6.000 0.0000 0.0000 129.5 129.5 0.0 dry 
7.200 0.0000 0.0000 129.5 129.5 0.0 dry 
8.400 0.0000 0.0000 129.5 129.5 0.0 dry 
9.600 0.0000 0.0000 129.5 129.5 0.0 dry 

10.800 0.0000 0.0000 129.5 129.5 0.0 dry 
11.040 0.0000 0.0000 --- 129.5 129.5 0.0 dry 
11.280 0.0000 0.0000 129.5 129.5 0.0 dry 
12.000 0.0000 0.0000 129.5 129.5 0.0 dry 
14.400 0.0000 0.0000 129.5 129.5 0.0 dry 
16.800 0.0000 0.0000 129.5 129.5 0.0 dry 
19.200 0.0000 0.0000 129.5 129.5 0.0 dry 
21.600 0.0000 0.0000 129.5 129.5 0.0 dry 
24.000 0.0000 0.0000 129.5 129.5 0.0 dry 
36.000 0.0000 0.0000 129.5 129.5 0.0 dry 
48.000 0.0000 0.0000 129.5 129.5 0.0 dry 
60,000 0.0000 0.0000 129.5 129.5 0.0 dry 
72.000 0.0000 0.0000 129.5 129.5 0.0 dry 
84.000 0.0000 0.0000 - 129.5 129.5 0.0 dry 
96.000 0.0000 0.0000 129.5 129.5 0.0 dry 



Proiect Data 

Geometry Data 

Equivalent Pond Length, [U (ft): 25.0 

Equivalent Pond Width, [W} (ft): 8.8 

Ground water moUnd is expected to intersect the pond bottom 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 157+00 to 157+25 rt 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 118.83 

Water Table Elevation, [WT] (ft datum): 133.83 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 219.8 

Stage vs Area Data 

Stage Area 
(ft datum) (112) 

146.00 0.0 
147.29 247.5 



Scenario Input Data 

Scenario I :: Water Qualify 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft) 141.6 

Initial ground water level (ft datum) default, 133.83 
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I 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 



PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Hartwood Marsh Road 05-05-2008 22:10:53 Page 3 

Detailed Results :: Scenario I :: Water Quality 

Outside Stage Infiltration 
Recharge Elevation Rate 

(ft/day) (ft datum) (ft/s) 

Overflow 
Discharge 

(ftIs) 

Cumulative 
Inflow 

Volume (ft) 

Cumulative 
Infiltration 

Volume (ft) 

Cumulative 
Discharge 

Volume (ft3) 
Flow 
Type 

Elapsed 
Time 

(hours) 

Inflow 
Rate 
(ft3/s) 

0000 
0.002 
0.024 
0.048 
0.072 
0.120 
0.192 
0.216 
0.240 
0.288 
0.312 
0.360 
0.480 
0.720 
1.200 
1.440 
1.680 
1.920 
2.160 
2.400 
3.600 
6.000 
7.200 
8.400 
9.600 

10.800 
11.040 . 

11.280 
11.520 
11.760 
12.000 
14.400 
16.800 
19.200 
21.600 
24.000 
36.000 
48.000 
60.000 
72.000 
84.000 
96.000 

23.6000 
23.6000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

133.830 
147.214 
147.196 
147.177 
147.157 
147.117 
147.055 
147.035 
147.015 
146.974 
146.954 
146.913 
146.810 
146.600 
146.143 

-- 

- 

0.00000 
0.05087 
0.05087 
0.05087 
0.05087 
0.05036 
0.04754 
0.04641 
0.04566 
0.04385 
0.04295 
0.04150 
0.03722 
0.02818 
0.00628 

-- 

- 

- 

- 

0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0,00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

-- 

. 

- 

0.0 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 

0.0 
0.3 
4.4 
8.8 

13.2 
22.0 
34.8 
38.9 
42.8 
50.6 
54.4 
61.7 
78.7 

107.1 
139.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 
141.6 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

N.A. 
u/p 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
u/P 
u/P 
u/P 
u/P 
u/P 
U/P 
U/P 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 



Prolect Data 

Geometry Data 

Equivalent Pond Length, [U (ft): 25.0 

Equivalent Pond Width, [W] (ft): 9.5 

Ground water mound is expected to intersect the pond bottom 

Staqe vs Area Data 

Stage Area 
(ft datum) (ft2) 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 157+25 to 157+50 rt 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

145.00 0.0 
146.57 285.3 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 118.09 

Water Table Elevation, [WT] (ft datum): 133.09 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [Iv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 237.3 



Scenario Input Data 

Scenario 1 :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (it3) 197.31 

Initial ground water level (ft datum) default, 133.09 
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r7 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700' 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario I :: Water Quality 
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Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft3/s) (ft/day) (ft datum) (fI3/) (ft3/s) Volume (ft) Volume (ft) Volume (ft3) Type 

0.000 32.8850 0.0000 133.090 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 32.8850 0.0000 146.473 0.05492 0.00000 197.3 0.3 0.0 U/P 
0.024 0.0000 0.0000 146.456 0.05492 0.00000 197.3 4.7 0.0 U/P 
0.048 0.0000 0.0000 146.438 0.05492 0.00000 197.3 9.5 0.0 U/P 
0.072 0.0000 0.0000 146.420 0.05492 0.00000 197.3 14.2 0.0 U/P 
0.120 0.0000 0.0000 146.382 0.05492 0.00000 197.3 23.7 0.0 U/P 
0.192 0.0000 0.0000 146.324 0.05492 0.00000 197.3 38.0 0.0 U/P 
0.216 0.0000 0.0000 146.305 0.05489 0.00000 197.3 42.7 0.0 U/P 
0.240 0.0000 0.0000 146.284 0.05458 0.00000 197.3 47.4 0.0 U/P 
0.288 0.0000 0.0000 146.244 0.05288 0.00000 197.3 56.8 0.0 U/P 
0.312 0.0000 0.0000 146.224 0.05203 0.00000 197.3 61.3 0.0 U/P 
0.360 0.0000 0.0000 146.183 0.05067 0.00000 197.3 70.2 0.0 U/P 
0.480 0.0000 0.0000 146.081 0.04663 0.00000 197.3 91.2 0.0 U/P 
0.720 0.0000 0.0000 145.874 0.03824 0.00000 197.3 128.0 0.0 U/P 
1.200 0.0000 0.0000 145.447 0.02035 0.00000 197.3 179.2 0.0 U/P 
1.440 0.0000 0.0000 145.224 0.00786 0.00000 197.3 192.8 0.0 U/P & 
1.680 0.0000 0.0000 - -- --- 197.3 197.3 0.0 dry 
1.920 0.0000 0.0000 197.3 197.3 0.0 dry 
2.160 0.0000 0.0000 197.3 197.3 0.0 dry 
2.400 0.0000 0.0000 197.3 197.3 0.0 dry 
3.600 0.0000 0.0000 197.3 197.3 0.0 dry 
6.000 0.0000 0.0000 197.3 197.3 0.0 dry 
7.200 0.0000 0.0000 197.3 197.3 0.0 dry 
8,400 0,0000 0,0000 -- 197.3 197.3 0.0 dry 
9.600 0.0000 0.0000 197.3 197.3 0.0 dry 

10.800 0.0000 0.0000 197.3 197.3 0.0 dry 
11.040 0.0000 0.0000 197.3 197.3 0.0 dry 
11.280 0.0000 0.0000 197.3 197.3 0.0 dry 
11.520 0.0000 0.0000 - -- 197.3 197.3 0.0 dry 
11.760 0.0000 0.0000 197.3 197.3 0.0 dry 
12.000 0.0000 0.0000 197.3 197.3 0.0 dry 
14.400 0.0000 0.0000 - 197.3 197.3 0.0 dry 
16.800 0.0000 0.0000 197.3 197.3 0.0 dry 
19.200 0.0000 0.0000 197.3 197.3 0.0 dry 
21.600 0.0000 0.0000 197.3 197.3 0.0 dry 
24,000 0.0000 0.0000 197.3 197.3 0.0 dry 
36.000 0.0000 0.0000 - 197.3 197.3 0.0 dry 
48.000 0.0000 0.0000 197.3 197.3 0.0 dry 
60.000 0.0000 0.0000 197,3 197.3 0.0 dry 
72.000 0.0000 0.0000 197.3 197.3 0.0 dry 
84.000 0.0000 0.0000 197.3 197.3 0.0 dry 
96.000 0.0000 0.0000 197.3 197.3 0.0 dry 
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Prolect Data 

Geometry Data 

Equivalent Pond Length, EL] (ft): 25.0 

Equivalent Pond Width, [W] (ft): 10.6 

Ground water mound is expected to intersect the pond bottom 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 157+50 to 157+75 rt 

Project Number: 4156 1 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 117.34 

Water Table Elevation, [WI) (ft datum): 132.34 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ftlday): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 264.0 

Staqe vs Area Data 

Stage Area 
(ft datum) (ft2) 

144.25 0.0 
145.85 327.1 



Scenario Input Data 

Scenario I Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 295.08 

lntial ground water level (ft datum) default, 132.34 
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2c,O 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ftS/) (ft/day) (ft datum) (ft/s) (ft3/s) Volume (fts) Volume (ft3) Volume (ft3) Type 

0.000 49.1800 0.0000 132.340 0.00000 0.00000 0.0 0.0 0.0 N.A. 
0.002 49.1800 0.0000 145.951 0.06111 0.00000 295.1 0.4 0.0 U/P 
0.024 0.0000 0.0000 145.936 0.06111 0.00000 295.1 5.3 0.0 U/P 
0.048 0.0000 0.0000 145.920 0.06111 0.00000 295.1 10.6 0.0 U/P 
0072 0.0000 0.0000 145.904 0.06111 0.00000 295.1 15.8 0.0 U/P 
0.120 0.0000 0.0000 145.872 0.06111 0.00000 295.1 26.4 o.o U/P 
0.192 0.0000 0.0000 145.823 0.06111 0.00000 295.1 42.2 0.0 ui 
0.216 0.0000 0.0000 145.806 0.06111 0.00000 295.1 47.5 o.o u/P 
0.240 0.0000 0.0000 145.790 0.06111 0.00000 295.1 52.8 o.o u/P 
0.288 0.0000 0.0000 145.756 0.06111 0.00000 295.1 63.4 0.0 U/P 
0.312 0.0000 0.0000 145.739 0.06111 0.00000 295.1 68.6 0.0 U/P 
0.360 0.0000 0.0000 145.703 0.06111 0.00000 295.1 79.2 0.0 U/P 
0.480 0.0000 0.0000 145.612 0.06078 0.00000 295.1 105.6 0.0 U/P 
0.720 0.0000 0.0000 145.410 0.05575 0.00000 295.1 157.5 0.0 U/P 
1.200 0.0000 0.0000 144.992 0.03687 0.00000 295.1 238.8 0.0 U/P 
1.440 0.0000 0.0000 144.781 0.02677 0.00000 295.1 266.3 0.0 U/P 
1.680 0.0000 0.0000 144.564 0.01645 0.00000 295.1 285.0 0.0 U/P 
1.920 0.0000 . 0.0000 144.312 0.00559 0.00000 295.1 294.7 0.0 U/P k" 
2.160 0.0000 0.0000 -- 295.1 295.1 0.0 dry 
2.400 0.0000 0.0000 - 295.1 295.1 0.0 dry 
3.600 0.0000 0.0000 295.1 295.1 0.0 dry 
6.000 0.0000 0.0000 295.1 295.1 0.0 dry 
7.200 0.0000 0.0000 295.1 295.1 0.0 dry 
8.400 0.0000 0.0000 295.1 295.1 0.0 dry 
9.600 0.0000 0.0000 295.1 295.1 0.0 dry 

10.800 0.0000 0.0000 - 295.1 295.1 0.0 dry 
11.040 0.0000 0.0000 295.1 295.1 0.0 dry 
11.280 0.0000 0.0000 295.1 295.1 0.0 dry 
11.520 0.0000 0.0000 295.1 295.1 0.0 dry 
11.760 0.0000 0.0000 295.1 295.1 0.0 dry 
12.000 0.0000 0.0000 -- 295.1 295.1 0.0 dry 
14.400 0.0000 0.0000 295.1 295.1 0.0 dry 
16.800 0.0000 0.0000 295.1 295.1 0.0 dry 
19.200 0.0000 0.0000 295.1 295.1 0.0 dry 
21 .600 0.0000 0.0000 - 295.1 295.1 0.0 dry 
24.000 0.0000 0.0000 295.1 295.1 0.0 dry 
36.000 0.0000 0.0000 - 295.1 295.1 0.0 dry 
48.000 0.0000 0.0000 - 295.1 295.1 0.0 dry 
60.000 0.0000 0.0000 295.1 295.1 0.0 dry 
72.000 0.0000 0.0000 - 295.1 295.1 0.0 dry 
84.000 0.0000 0.0000 295.1 295.1 0.0 dry 
96.000 0.0000 0.0000 295.1 295.1 0.0 dry 
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Proiect Data 

Geometry Data 

Equivalent Pond Length, EL] (ft): 25.0 

Equivalent Pond Width, [W] (ft): 12.3 

Ground water mound is expected to intersect the pond bottom 

Project Name: Hartwood Marsh Road 

Stage 
(ft datum) 

143.50 
145.12 

Base Of Aquifer Elevation, [B] (ft datum): 116.60 

Water Table Elevation, [WTJ (ft datum): 131.60 

Horizontal Saturated Hydraulic Conductivity, [KhI (ft/day): 20.00 

Fillable Porosity, [nJ (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 307.8 
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Area 
(ft2) 

0.0 
374.4 
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Simulation Description: Swale Recovery Water Quality 
Sta. 157+75 to 158+00 rt 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

I Aquifer Data 

I Staqe vs Area Data 
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I 
I 

I 
I 
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Scenario Input Data 

Scenario I Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 348.48 

Initial ground water level (ft datum) default, 131.60 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.0 10 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft/s) (ft/day) (ft datum) (ft3/s) (ft/s) Volume (ft3) Volume (W) Volume (ft3) Type 

0.000 58.0800 0.0000 131 .600 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 58.0800 0.0000 145.240 0.07124 0.00000 348.5 0.4 0.0 u/P 
0.024 0.0000 0.0000 145.224 0.07124 0.00000 348.5 6.2 0.0 U/P 
0.048 0.0000 0.0000 145.208 0.07124 0.00000 348.5 12.3 0.0 U/P 
0.072 0.0000 0.0000 145.191 0.07124 0.00000 348.5 18.5 0.0 U/P 
0.120 0.0000 0.0000 145.159 0.07124 0.00000 348.5 30,8 0.0 U/P 
0.192 0.0000 0.0000, 145.109 0.07124 0.00000 348.5 49.2 0.0 U/P 
0.216 0.0000 0.0000 145.093 0.07124 0.00000 348.5 55.4 0.0 U/P 
0.240 0.0000 0.0000 145.076 0.07124 0.00000 348.5 61.6 0.0 U/P 
0.288 0.0000 0.0000 145.042 0.07124 0.00000 348.5 73.9 0.0 U/P 
0.312 0.0000 0.0000 145.024 0.071 24 0.00000 348.5 80.0 0.0 U/P 
0.360 0.0000 0.0000 144.989 0.07124 0.00000 348.5 92.3 0.0 U/P 
0.480 0.0000 0.0000 144.897 0.07083 0.00000 348.5 123.1 0.0 U/P 
0,720 0.0000 0.0000 144.695 0.06502 0.00000 348.5 183.6 0.0 U/P 
1.200 0.0000 0.0000 144.277 0.04357 0.00000 348.5 278.7 0.0 U/P 
1.440 0.0000 0.0000 144.067 0.03218 0.00000 348.5 311.4 0.0 U/P 
1.680 0,0000 0.0000 143.851 0.02062 0.00000 348.5 334.3 0.0 U/P 
1,920 0.0000 0.0000 143.614 0.00736 0.00000 348.5 347.0 0.0 U/P 
2.160 0.0000 0.0000 -- -- 348.5 348.5 0.0 dry 
2.400 0.0000 0.0000 348.5 348.5 0.0 dry 
3,600 0.0000 0.0000 348.5 348.5 0.0 dry 
6.000 0.0000 0.0000 348.5 348.5 0.0 dry 
7.200 0.0000 0.0000 348.5 348.5 0.0 dry 
8.400 0,0000 0.0000 348.5 348.5 0.0 dry 
9.600 0.0000 0.0000 348.5 348.5 0.0 dry 

10.800 0.0000 0.0000 348.5 348.5 0.0 dry 
11.040 
11.280 

0.0000 
0.0000 

0.0000 
0.0000 

--- 348.5 
348.5 

348.5 
348.5 

0.0 
0.0 

dry 
dry 

11.520 0.0000 0.0000 348.5 348.5 0.0 dry 
11.760 0.0000 0.0000 348.5 348.5 0.0 dry 
12.000 0.0000 0.0000 348.5 348.5 0.0 dry 
14.400 0.0000 0.0000 348.5 348.5 0.0 dry 
16.800 0.0000 0.0000 348.5 348.5 0.0 dry 
19.200 0.0000 0.0000 348.5 348.5 0.0 dry 
21 .600 0.0000 0.0000 348.5 348.5 0.0 dry 
24.000 0.0000 0.0000 348.5 348.5 0.0 dry 
36.000 0.0000 0.0000 348.5 348.5 0.0 dry 
48.000 0.0000 0.0000 348.5 348.5 0.0 dry 
60.000 0.0000 0.0000 - 348.5 348.5 0.0 dry 
72.000 0.0000 0.0000 - 348.5 348.5 0.0 dry 
84.000 0.0000 0.0000 348.5 348.5 0.0 dry 
96.000 0.0000 0.0000 - -- 348.5 348.5 0.0 dry 



Project Data 

Geometry Data 

Equivalent Pond Length, [U (ft): 22.0 

Equivalent Pond Width, [WI (ft): 12.0 

Ground water mound is expected to intersect the pond bottom 

Stage vs Area Data 

Stage Area 
(ft datum) (ft2) 

142.25 0.0 
144.01 387.2 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 158+00 to 158+25 rt 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 
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Devo Seereeram, Ph.D., P.E. 

Hartwood Marsh Road 05-05-2008 22:19:48 Page 1 

Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 115.03 

Water Table Elevation, [WTJ (ft datum): 130.03 

Horizontal Saturated Hydraulic Conductivity, [KhJ (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [AvJ (ft2): 264.2 



Scenario Input Data 

Scenario 1 :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 145.62 

Initial ground water level (ft datum) default, 130.03 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario 1 :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (fts/s) (ft/day) (ft datum) (ft3/s) (ft3/s) Volume (ft) Volume (ft) Volume (ft) Type 

0.000 24.2700 0.0000 130.030 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 24.2700 0.0000 143.399 0.05859 0.00000 145.6 0.4 0.0 U/P 
0.024 0.0000 0.0000 143.380 0.05806 0.00000 145.6 5.1 0.0 U/P 
0.048 0.0000 0.0000 143.360 0.05705 0.00000 145.6 10.0 0.0 U/P 
0.072 0.0000 0.0000 143.340 0.05620 0.00000 145.6 14.9 0.0 U/P 
0.120 0.0000 0.0000 143.299 0.05468 0.00000 145.6 24.5 0.0 U/P 
0.192 0.0000 0.0000 143.238 0.05107 0.00000 145.6 38.4 0.0 U/P 
0.216 0.0000 0.0000 143.217 0.04g77 0.00000 145.6 42.7 0.0 U/P 
0.240 0.0000 0.0000 143.197 0.04892 0.00000 145.6 47.0 0.0 U/P 
0.288 0.0000 0.0000 143.156 0.04684 0.00000 145.6 55.3 0.0 U/P 
0.312 0.0000 0.0000 143.136 0.04580 0.00000 145.6 59.3 0.0 U/P 
0.360 0.0000 0.0000 143.095 0.04415 0.00000 145.6 67.1 0.0 U/P 
0.480 0.0000 0.0000 142.992 0.03921 0.00000 145.6 85.1 0.0 U/P 
0.720 0.0000 0.0000 142.781 0.02876 0.00000 145.6 114.7 0.0 U/P 
1.200 0.0000 0.0000 142.276 0.00596 0.00000 145.6 145.5 0.0 U/P ' 1 

1.440 0.0000 0.0000 145.6 145.6 0.0 dry 
1.680 0.0000 0.0000 145.6 145.6 0.0 dry 
1.920 0.0000 0.0000 145.6 145.6 0.0 dry 
2.160 0.0000 0.0000 145.6 145.6 0.0 dry 
2.400 0.0000 0.0000 145.6 145.6 0.0 dry 
3.600 0.0000 0.0000 - 145.6 145.6 0.0 dry 
6.000 0.0000 0.0000 -- 145.6 145.6 0.0 dry 
7.200 0.0000 0.0000 . 145.6 145.6 0.0 dry 
8.400 0.0000 0.0000 145.6 145.6 0.0 dry 
9.600 0.0000 0.0000 145.6 145.6 0.0 dry 

10.800 0.0000 0.0000 145.6 145.6 0.0 dry 
11.040 0.0000 0.0000 145.6 145.6 0.0 dry 
11.280 0.0000 0.0000 145.6 145.6 0.0 dry 
11.520 0.0000 0.0000 - 145.6 145.6 0.0 dry 
11.760 0.0000 0.0000 145.6 145.6 0.0 dry 
12.000 0.0000 0.0000 145.6 145.6 0.0 dry 
14.400 0.0000 0.0000 145.6 145.6 0.0 dry 
16.800 0.0000 0.0000 145.6 145.6 0.0 dry 
19.200 0.0000 0.0000 145.6 145.6 0.0 dry 
21.600 0.0000 0.0000 - -- - 145.6 145.6 0.0 dry 
24.000 0.0000 0.0000 - 145.6 145.6 0.0 dry 
36.000 0.0000 0.0000 145.6 145.6 0.0 dry 
48.000 0.0000 0.0000 - - 145.6 145.6 0.0 dry 
60.000 0.0000 0.0000 145.6 145.6 0.0 dry 
72.000 0.0000 0.0000 - 145.6 145.6 0.0 dry 
84.000 0.0000 0.0000 - - 145.6 145.6 0.0 dry 
96.000 0.0000 0.0000 - - 145.6 145.6 0.0 dry 
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Project Data 

Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 113.45 

Water Table Elevation, [WT] (ft datum): 128.45 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (Wday): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 126.2 

Geometry Data 

Equivalent Pond Length, [L] (ft): 11.4 

Equivalent Pond Width, [WI (ft): 11.1 

Ground water mound is expected to intersect the pond bottom 

Staqe vs Area Data 

Project Name: Hartwood Marsh Road 

Stage 
(ft datum) 

141.00 
142.89 
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Area 
(ft2) 

0.0 
423.8 
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Simulation Description: Swale Recovery Water Quality 
Sta. 158+25 to 158+50 rt 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 
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Scenario Input Data 

Scenario 1 :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 41.23 

Initial ground water level (ft datum) default, 128.45 

Time After Time After Time After Time After Time After 
Storm Event Storm Event Storm Event Storm Event Storm Event 

(days) (days) (days) (days) (days) 
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0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario I :: Water Quality 

Outside Stage Infiltration 
Recharge Elevation Rate 

(ft/day) (ft datum) (ft3fs) 

Overflow 
Discharge 

(ft/s) 

Cumulative 
Inflow 

Volume (ft) 

Cumulative 
Infiltration 

Volume (ft3) 

Cumulative 
Discharge 

Volume (It3) 

Flow 
Type 

(1() 

Elapsed 
Time 

(hours) 

Inflow 
Rate 
(ft3/s) 

0.000 
0.002 
0024 
0.048 
0.072 
0.120 
0.192 
0.216 
0.240 
0.288 
0.312 
0.360 
0.480 
0.720 
1.200 
1.440 
1.680 
1.920 
2.160 
2.400 
3.600 
6.000 
7.200 
8.400 
9.600 

10.800 
11.040 
11.280 
11.520 
11.760 
12.000 
14.400 
16.800 
19.200 
2L600 
24.000 
36.000 
48.000 
eo;000 
72.000 
84.000 
96.000 

6.8717 
6.8717 
0.0000 
0.0000 
00000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

128.450 
141.605 
141.588 
141 .568 
141.548 
141.506 
141.442 
141.422 
141.401 
141.359 
141.339 
141.296 
141.184 

--- 

. 

- 

-- 
- 
- 

0.00000 
0.02921 
0.02921 
0.02921 
0.02896 
0.02758 
0.02379 
0.02243 
0.02154 
0.01937 
0.01828 
0.01653 
0.00928 

-- 

- 

0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

- 
- -- 

0.0 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 

0,0 
0.2 
2.5 
5.0 
7.6 

12.5 
19.3 
21.3 
23.2 
26.8 
28.4 
31.4 
37.4 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 

0.0 
0.0 
0,0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

NA. 
U/P 
U/P 
ui 
ui 
U/P 
U/P 
ui 
u/P 
U/P 
U/P 
U/P 
U/P 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 



Project Data 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 158+50 to 158+75 rt 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

Geometry Data 

Equivalent Pond Length, EL] (if): 13.8 

Equivalent Pond Width, [W] (if): 12.9 

Ground water mound is expected to intersect the pond bottom 

Stage vs Area Data 

Stage Area 
(ft datum) (ft2) 

140.00 0.0 
141.52 433.9 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 111.88 

Water Table Elevation, [WT] (ft datum): 126.88 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (if2): 177.7 



Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 59.91 

Initial ground water level (ft datum) default, 126.88 

Time After 
Storm Event 

(days) 

PONDS Version 3.3.0223 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After Time After 
Storm Event Storm Event 

(days) (days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 .0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario I :: Water Quality 

EJapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (fl3/s) (ft/day) (ft datum) (ft/s) (ft3/s) Volume (ItS) Volume (ft3) Volume (It5) Type 

0.000 9.9850 0.0000 126.880 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 9.9850 0.0000 140.647 0.04112 0.00000 59.9 0.2 o.o u/p 
0.024 0.0000 0.0000 140.628 0.04112 0.00000 59.9 3.6 0.0 U/P 
0.048 0.0000 0.0000 140.608 0.04066 0.00000 59.9 7.1 0.0 U/P 
0.072 0.0000 0.0000 140.588 0.03975 0.00000 59.9 10.6 0.0 U/P 
0.120 0.0000 00000 140.546 0.03775 0.00000 59.9 17.3 0.0 U/P 
0.192 0.0000 0.0000 140.483 0.03295 0.00000 59.9 26.7 0.0 U/P 
0.216 0.0000 0.0000 140.462 0.03122 0.00000 59.9 29.4 0.0 U/P 
0.240 0.0000 0.0000 140.442 003010 0.00000 59.9 32.0 0.0 U/P 
0.288 0.0000 0.0000 140.400 0.02735 0.00000 59.9 37.1 0.0 U/P 
0.312 0.0000 0.0000 140.379 0.02597 0.00000 59.9 39.4 0.0 U/P 
0.360 0.0000 0.0000 140.337 0.02375 0.00000 59.9 43.7 0.0 U/P 
0.480 0.0000 0.0000 140.227 0.01365 0.00000 59.9 52.5 0.0 U/P 
0.720 0.0000 0.0000 -- - 59.9 59.9 0.0 dry 
1.200 0.0000 0.0000 59.9 59.9 0.0 dry 
1.440 0.0000 0.0000 59.9 59.9 0.0 dry 
1.680 0.0000 0.0000 59.9 59.9 0.0 dry 
1.920 0.0000 0.0000 59.9 59.9 0.0 dry 
2.160 0.0000 0.0000 59.9 59.9 0.0 dry 
2.400 0.0000 0.0000 - -- 59.9 59.9 0.0 dry 
3.600 0.0000 0.0000 59.9 59.9 0.0 dry. 
6.000 0.0000 0.0000 -.-- 59.9 59.9 0.0 dry 
7.200 0.0000 0.0000 59.9 59.9 0.0 dry 
8.400 0.0000 0.0000 59.9 59.9 0.0 dry 
9.600 0.0000 0.0000 59.9 59.9 0.0 dry 

10.800 0.0000 0.0000 59.9 59.9 0.0 dry 
11.040 0.0000 0.0000 59.9 59.9 0.0 dry 
11.280 0.0000 0.0000 - 59.9 59.9 0.0 dry 
11.520 0.0000 0.0000 59.9 59.9 0.0 dry 
11.760 0.0000 0.0000 59.9 59.9 0.0 dry 
12.000 0.0000 0.0000 59.9 59.9 0.0 dry 
14.400 0.0000 0.0000 - 59.9 59.9 0.0 dry 
16.800 0.0000 0.0000 59.9 59.9 0.0 dry 
19.200 0.0000 o.0000 59.9 59.9 0.0 dry 
21 .600 0.0000 0.0000 - 59.9 59.9 0.0 dry 
24.000 0.0000 0.0000 -- 59.9 59.9 0.0 dry 
36.000 0.0000 0.0000 - 59.9 59.9 0.0 dry 
48.000 0.0000 0.0000 59.9 59.9 0.0 dry 
60.000 0.0000 0.0000 - 59.9 59.9 0.0 dry 
72.000 0.0000 0.0000 - 59.9 59.9 0.0 dry 
84.000 0.0000 0.0000 - - 59.9 59.9 0.0 dry 
96.000 0.0000 0.0000 - 59.9 59.9 0.0 dry 



I 
I 
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Prolect Data 

Geometry Data 

Equivalent Pond Length, EL] (ft): i6.1 

Equivalent Pond Width, [W] (ft): 13.8 

Ground water mound is expected to intersect the pond bottom 

Project Name: Hartwood Marsh Road 

Stage 
(ft datum) 

139.00 
140.14 

Base Of Aquifer Elevation, [B] (ft datum): 110.30 

Water Table Elevation, [WI] (ft datum): 125.30 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n} (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 206.5 

Area 
(ft2) 

0.0 
456.6 
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Simulation Description: Swale Recovery Water Quality 
Sta. 158+75 to 159+00 rt 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

I Aquifer Data 

I Staqe vs Area Data 

I 
I 
I 
I 

I 

I 

I 

I 
I 

I 

I 



Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 71.84 

Initial ground water level (ft datum) default, 125.30 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario 1 :: Water Quality 
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Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ftIs) (ft/day) (ft datum) (ft3/s) (1t3/s) Volume (ft) Volume (ft3) Volume (ft3) Type 

0.000 11.9733 0.0000 125.300 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 11.9733 0.0000 139.598 0.04780 0.00000 71.8 0.3 0.0 U/P 
0.024 0.0000 0.0000 139.582 0.04780 0.00000 71.8 4.1 0.0 U/P 
0.048 0.0000 0.0000 139.564 0.04780 0.00000 71.8 8.3 0.0 U/P 
0.072 0.0000 0.0000 139.545 0.04780 0.00000 71.8 12.4 0.0 U/p 
0.120 0.0000 0.0000 139.506 0.04743 0.00000 71.8 20.7 0.0 U/P 
0.192 0.0000 0.0000 139442 0.04242 0.00000 71.8 32.8 0,0 U/p 
0.216 0.0000 0.0000 139.421 0.03999 0.00000 71.8 36.3 0.0 U/P 
0.240 0.0000 0.0000 139.401 0.03840 0.00000 71.8 39.7 0.0 U/P 
0.288 0.0000 0.0000 139.358 0.03453 0.00000 71.8 46.1 0.0 U/P 
0.312 0.0000 0.0000 139.338 0.03258 0.00000 71.8 49.0 0.0 U/P 
0.360 0.0000 0.0000 139.295 0.02945 0.00000 71.8 54.4 0.0 U/P 
0.480 0.0000 0.0000 139.183 0.01653 0.00000 71.8 65.1 0.0 U/P 
0.720 0.0000 0.0000 - 71,8 71.8 0.0 dry 
1.200 0.0000 0.0000 - 71.8 71.8 0.0 dry 
1.440 0.0000 0.0000 - - 71.8 71.8 0.0 dry 
1.680 0.0000 0.0000 71.8 71.8 0.0 dry 
1.920 0.0000 0.0000 71.8 71.8 0.0 dry 
2.160 0.0000 0.0000 - 71.8 71.8 0.0 dry 
2.400 0.0000 0.0000 71.8 71.8 0.0 dry 
3.600 0.0000 0.0000 - 71.8 71.8 0.0 dry 
6.000 0.0000 0.0000 - - 71.8 71.8 0.0 dry 
7.200 0.0000 0.0000 71.8 71.8 0.0 dry 
8.400 0.0000 0.0000 71.8 71.8 0,0 dry 
9.600 0.0000 0.0000 71.8 71.8 0.0 dry 

10.800 0.0000 0.0000 - 71,8 71.8 0.0 dry 
11.040 0.0000 0.0000 - 71.8 71.8 0.0 dry 
11.280 0.0000 0.0000 71.8 71.8 0.0 dry 
11.520 0.0000 0.0000 71.8 71.8 0.0 dry 
11.760 0.0000 0.0000 - 71.8 71.8 0.0 dry 
12.000 0.0000 0.0000 71.8 71.8 0.0 dry 
14.400 0.0000 0.0000 71.8 71.8 0.0 dry 
16.800 0.0000 0.0000 - 71.8 71.8 0.0 dry 
19.200 0.0000 0.0000 - 71.8 71.8 0.0 dry 
21 .600 0.0000 0.0000 - 71.8 71.8 0.0 dry 
24.000 0.0000 0.0000 71.8 71.8 0.0 dry 
36.000 0.0000 0.0000 . - 71.8 71.8 0.0 dry 
48.000 0.0000 0.0000 - 71.8 71.8 0.0 dry 
60.000 0.0000 0.0000 71.8 71.8 0.0 dry 
72.000 0.0000 0.0000 - - 71.8 71.8 0.0 dry 
84.000 0.0000 0.0000 - 71.8 71.8 0.0 dry 
96.000 0.0000 0.0000 71.8 71.8 0.0 dry 

I 
I 
I 
I 
I 
I 
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I 
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I 
I 
I 
I 
I 
I 
I 
I 
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Project Data 

Project Name: Hartwood Marsh Road 

Aquifer Data 

Geometry Data 

Base Of Aquifer Elevation, [B] (ft datum): 109.08 

Water Table Elevation, [WT] (ft datum): 124.08 

Horizontal Saturated Hydraulic Conductivity, [Khl (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lvi (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 163.6 

Staqe vs Area Data 

Stage 
(ft datum) 

137.50 
138.63 

Equivalent Pond Length, [L] (It): 17.9 

Equivalent Pond Width, [W] (ft): 9.2 

Ground water mound is expected to intersect the pond bottom 

Area 
(ft2) 

0.0 
367.1 
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Simulation Description: Swale Recovery Water Quality 
Sta. 159+00 to 159+25 rt 

Project Number: 41561 

Engineer krnv 

Supervising Engineer: 

Date: 05-05-2008 

I 
I 
'I 

1 

I 
I 
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Scenario Input Data 

Scenario 1:: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Hartwood Marsh Road 

Initial ground water level (ft datum) 
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default, 124.08 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 

Treatment Volume (ft3) 48.93 

II 

II, 

I' 

II 
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Detailed Results Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft/s) (ft/day) (ft datum) (ft3/s) (ft3/s) Volume (ft) Volume (ft) Volume (It3) Type 

0.000 8.1550 0.0000 124.080 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 8.1550 0.0000 138.048 0.03787 0.00000 48.9 0.2 0.0 U/P 
0.024 0.0000 0.0000 138.030 0.03787 0.00000 48.9 3.3 0.0 U/P 
0.048 0.0000 0.0000 138.011 0.03787 0.00000 48.9 6.5 0.0 U/P 
0.072 0.0000 0.0000 137.991 0.03755 0.00000 489 9.8 0.0 U/P 
0.120 0.0000 0.0000 137.949 0.03564 0.00000 489 16.2 o.o u/P 
0.192 00000 0.0000 137.884 003011 0.00000 48.9 24.9 0.0 U/P 
0.216 0.0000 0.0000 137,864 0.02812 0.00000 48.9 27.4 o.o u/P 
0.240 0.0000 0.0000 137.843 0.02684 0.00000 48.9 29.8 0.0 U/P 
0.288 0.0000 0.0000 137.801 0.02367 0.00000 48.9 34.3 o.o u/P 
0.312 0.0000 0.0000 137.780 0.02208 0.00000 48.9 36.2 0.0 U/P 
0.360 0.0000 0.0000 137.736 0.01950 0.00000 48.9 39.9 0.0 U/P 
0.480 0.0000 0.0000 137.620 0.01043 0.00000 48.9 46.6 0.0 U/P O- (.D V%" 
0.720 0.0000 0.0000 48.9 48.9 0.0 dry 
1.200 0.0000 0.0000 48.9 48.9 0.0 dry 
1.440 0.0000 0.0000 48.9 48.9 0.0 dry 
1.680 0.0000 0.0000 489 48.9 0.0 dry 
1.920 0.0000 0.0000 48.9 48.9 0.0 dry 
2.160 0.0000 0.0000 48.9 48.9 0.0 dry 
2.400 0.0000 0.0000 48.9 48.9 0.0 dry 
3.600 0.0000 0.0000 48.9 48.9 0.0 dry 
6.000 0.0000 0.0000 48.9 48.9 0.0 dry 
7.200 0.0000 0.0000 48.9 48.9 0.0 dry 
8.400 '0.0000 0.0000 48.9 48.9 0.0 dry 
9600 0.0000 0.0000 -- - 48.9 48.9 0.0 dry 

10.800 0.0000 0.0000 48.9 48.9 0.0 dry 
11.040 0.0000 0.0000 48.9 48.9 0.0 dry 
11.280 0.0000 0.0000 48.9 48.9 0.0 dry 
11.520 0.0000 0.0000 48.9 48.9 0.0 dry 
11.760 0.0000 0.0000 - 48.9 48.9 0.0 dry 
12.000 0.0000 0.0000 48.9 48.9 0.0 dry 
14.400 0.0000 0.0000 - 48.9 48.9 0.0 dry 
16.800 0.0000 0.0000 48.9 48.9 0.0 dry 
19.200 0.0000 0.0000 48.9 48.9 0.0 dry 
21 .600 0.0000 0.0000 -- 48.9 48.9 0.0 dry 
24.000 0.0000 0.0000 --- 48 9 48.9 0.0 dry 
36.000 0.0000 0.0000 - 48.9 48.9 0.0 dry 
48.000 0.0000 0.0000 48.9 48.9 0.0 dry 
60.000 0.0000 0.0000 - 48.9 48.9 0.0 dry 
72.000 0.0000 0.0000 48.9 48.9 0.0 dry 
84.000 0.0000 0.0000 48.9 48.9 0.0 dry 
96000 0.0000 0.0000 48.9 48,9 0.0 dry 
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Proiect Data 

Geometry Data 

Equivalent Pond Length, [LI (if): 18.4 

Equivalent Pond Width, [W] (if): 10.0 

Ground water mound is expected to intersect the pond bottom 

Project Name: Hartwood Marsh Road 

Stage 
(ft datum) 

136.00 
137.11 

Base Of Aquifer Elevation, [B] (ft datum): 107.86 

Water Table Elevation, [Wi] (ft datum): 122.86 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, En] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [AvJ (ft2): 184.1 
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Area 
(ft2) 

0.0 
368.8 
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Simulation Description: Swale Recovery Water Quality 
Sta. 159+25 to 159+50 it 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

I Aquifer Data 

I Stage vs Area Data 

V 
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Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 59.43 

Initial ground water level (ft datum) default, 122.86 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft3/s) (ft/day) (ft datum) (fts/s) (ft/s) Volume (ft) Volume (ft3) Volume (ft3) Type 

0.000 9.9050 0.0000 122.860 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 9.9050 0.0000 136.597 0.04262 0.00000 59.4 0.3 0.0 U/P 
0.024 0.0000 0.0000 136.579 0.04262 0.00000 59.4 3.7 0.0 u/P 
0.048 0.0000 0.0000 136.560 0.04262 0.00000 59.4 7.4 o.o u/P 
0.072 0.0000 0.0000 136.540 0.04225 0.00000 59.4 11.0 0.0 U/P 
0.120 0.0000 0.0000 136.498 0.04023 0.00000 59.4 18.2 0.0 U/P 
0.192 0.0000 0.0000 136.434 0.03461 0.00000 59.4 28.1 0.0 U/P 
0.216 0.0000 0.0000 136.413 0.03259 0.00000 59.4 31.0 0.0 U/P 
0.240 0.0000 0.0000 136.393 0.03127 0.00000 59.4 33.8 0.0 U/P 
0.288 0.0000 0.0000 136.351 0.02806 0.00000 59.4 39.0 0.0 U/P 
0.312 0.0000 0.0000 136.330 0.02644 0.00000 59.4 41.3 0.0 U/P 
0.360 0.0000 0.0000 136.287 0.02384 0.00000 59.4 45.7 0.0 U/P 
0.480 0.0000 0.0000 136.175 0.01331 0.00000 59.4 54.3 0.0 U/P -s0 ( 
0.720 0.0000 0.0000 --- --- 59.4 59.4 0.0 dry 
1.200 0.0000 0.0000 - 59.4 59.4 0.0 dry 
1.440 0.0000 0.0000 59.4 59.4 0.0 dry 
1.680 0.0000 0.0000 59.4 59.4 0.0 dry 
1.920 0.0000 0.0000 59.4 59.4 0.0 dry 
2.160 0.0000 0.0000 59.4 59.4 0.0 dry 
2.400 0.0000 0.0000 59.4 59.4 0.0 dry 
3.600 0.0000 0.0000 - 59.4 59.4 0.0 dry 
6.000 0.0000 0.0000 59.4 59.4 0.0 dry 
7.200 0.0000 0.0000 59.4 59.4 0.0 dry 
8.400 0.0000 0.0000 - 59.4 59.4 0.0 dry 
9.600 0.0000 0.0000 59.4 59.4 0.0 dry 

10.800 0.0000 0.0000 59.4 59.4 0.0 dry 
11.040 0.0000 0.0000 59.4 59.4 0.0 dry 
11.280 0.0000 0.0000 59.4 59.4 0.0 dry 
11.520 0.0000 0.0000 - 59.4 59.4 0.0 dry 
11.760 0.0000 0.0000 - 59.4 59.4 0.0 dry 
12.000 0.0000 0.0000 - 59.4 59.4 0.0 dry 
14.400 0.0000 0.0000 59.4 59.4 0.0 dry 
16.800 0.0000 0.0000 59.4 59.4 0.0 dry 
19.200 0.0000 0.0000 - 59.4 59.4 0.0 dry 
21 .600 0.0000 0.0000 - 59.4 59.4 0.0 dry 
24.000 0.0000 0.0000 - 59.4 59.4 0.0 dry 
36.000 0.0000 0.0000 - 59.4 59.4 0.0 dry 
48.000 0.0000 0.0000 59.4 59.4 0.0 dry 
60.000 0.0000 0.0000 59.4 59.4 0.0 dry 
72.000 0.0000 0.0000 - 59.4 59.4 0.0 dry 
84.000 0.0000 0.0000 - 59.4 59.4 0.0 dry 
96.000 0.0000 0.0000 59.4 59.4 0.0 dry 
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Project Data 

Project Name: Hartwood Marsh Road 

Geometry Data 

Stage 
(ft datum) 

134.75 
135.72 
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Area 
(ft2) 

0.0 
364.9 
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Aquifer Data 

Base Of Aquifer Elevation, [BJ (ft datum): 106.64 

Water Table Elevation, [Wi] (ft datum): 121.64 

Horizontal Saturated Hydraulic Conductivity, [KhJ (ft/day): 20.00 

Fillable Porosity, [nJ (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [AvJ (ft2): 212.4 

Equivalent Pond Length, [LI (ft): 17.7 

I Equivalent Pond Width, [W] (ft): 12.0 

Ground water mound is expected to intersect the pond bottom 

1 Stage vs Area Data 

Simulation Description: Swale Recovery Water Quality 
Sta. 159+50 to 159+75 rt 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

I 
I 
I 
I 
I, 

I 

I 
1 

I. 



Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 64.75 

Initial ground water level (ft datum) default, 121.64 

Time After 
Storm Event 

(days) 

PONDS Version 3.30223 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days). 

Time After Time After 
Storm Event Storm Event 

(days) (days) 
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0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.0 12 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario 1 :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ftIs) (ft/day) (ft datum) (ft3/s) (ft/s) Volume (ft') Volume (ft3) Volume (ft) Type 

0.000 10.7917 0.0000 121.640 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 10.7917 0.0000 135.335 0.04917 0.00000 64.8 0.3 o.o u/P 
0.024 0.0000 0.0000 135.317 0.04917 0.00000 64.8 4.2 0.0 U/P 
0.048 0.0000 0.0000 135.297 0.04839 0.00000 64.8 8.5 0.0 u/P 
0.072 0.0000 0.0000 135.277 0.04703 0.00000 64.8 12.6 o.o u/P 
0.120 0.0000 0.0000 135.235 0.04440 0.00000 64.8 20.5 0.0 U/P 
0.192 0.0000 0.0000 135.171 0.03802 0.00000 64.8 31.5 0.0 U/P 
0.216 0.0000 0.0000 135.150 0.03573 0.00000 64.8 34.6 0.0 U/P 
0.240 0.0000 0.0000 135.130 0.03424 0.00000 64.8 37.7 0.0 U/P 
0.288 0.0000 0.0000 135.087 0.03059 0.00000 64.8 43.4 0.0 U/P 
0.312 0.0000 0.0000 135.067 0.02876 0.00000 64.8 45.9 0.0 U/P 
0.360 0.0000 0.0000 135.024 0.02581 0.00000 64.8 50.7 0.0 U/P 
0.480 0.0000 0.0000 134.910 0.01427 0.00000 64.8 59.9 0.0 U/P - k-.s 
0.720 0.0000 0.0000 - 64.8 64.8 0.0 dry 
1.200 0.0000 0.0000 64.8 64.8 0.0 dry 
1.440 0.0000 0.0000 64.8 64.8 0.0 dry 
1.680 0.0000 0.0000 - - 64.8 64.8 0.0 dry 
1.920 0.0000 0.0000 64.8 64.8 0.0 dry 
2.160 0.0000 0.0000 64.8 64.8 0.0 dry 
2.400 0.0000 0.0000 - 64.8 64.8 0.0 dry 
3.600 0,0000 0.0000 - 64.8 64.8 0.0 dry 
6.000 0.0000 0.0000 64.8 64.8 0.0 dry 
7.200 0.0000 0.0000 64.8 64.8 0.0 dry 
8.400 0.0000 0.0000 64.8 64.8 0.0 dry 
9.600 0.0000 0.0000 64.8 64.8 0.0 dry 

10.800 0.0000 0.0000 64.8 64.8 0.0 dry 
11.040 0.0000 0.0000 64.8 64.8 0.0 dry 
11.280 0.0000 0.0000 64.8 64.8 0.0 dry 
11.520 0.0000 0.0000 64.8 64.8 0.0 dry 
11.760 0.0000 0.0000 64.8 64.8 0.0 dry 
12.000 0.0000 0.0000 64.8 64.8 0.0 dry 
14.400 0.0000 0.0000 - 64.8 64.8 0.0 dry 
16.800 0.0000 0.0000 - 64.8 64.8 0.0 dry 
19.200 0.0000 0.0000 64.8 64.8 0.0 dry 
21 .600 0.0000 0.0000 64.8 64.8 0.0 dry 
24.000 0.0000 0.0000 64.8 64.8 0.0 dry 
36.000 0.0000 0.0000 64.8 64.8 0.0 dry 
48.000 0.0000 0.0000 64.8 64.8 0.0 dry 
60.000 0.0000 0.0000 64.8 64.8 0.0 dry 
72.000 0.0000 0.0000 - - 64.8 64.8 0.0 dry 
84.000 0.0000 0.0000 - 64.8 64.8 0.0 dry 
96.000 0.0000 0.0000 64.8 64.8 0.0 dry 



Project Data 

Geometry Data 

Equivalent Pond Length, [U (ft): 15.7 

Equivalent Pond Width, [W] (ft): 11.0 

Ground water mound is expected to intersect the pond bottom 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 159+75 to 160+00 rt 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 105.42 

Water Table Elevation, [WT] (ft datum): 120.42 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ftiday): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical tnfiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 172.9 

Staqe vs Area Data 

Stage Area 
(ft datum) (ft2) 

133.50 0.0 
134.33 274.9 



Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 48.88 

Initial ground water level (ft datum) default, 120.42 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft/s) (ft/day) (ft datum) (ft3/s) (fts/s) Volume (ft) Volume (ft3) Volume (ft3) Type 

0.000 8.1467 00000 120.420 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 8.1467 0.0000 134.042 0.04003 0.00000 48.9 0.2 0.0 U/P 
0.024 0.0000 0.0000 134.024 0.04003 0.00000 48.9 3.5 0.0 ti/P 
0.048 0.0000 0.0000 134.003 0.03931 0.00000 48.9 6.9 0.0 U/P 
0.072 0.0000 0.0000 133.983 0.03807 0.00000 48.9 10.3 0.0 U/P 
0.120 0.0000 0.0000 133.941 0.03575 0.00000 48.9 16.7 0.0 U/P 
0.192 0.0000 0.0000 133.876 0.03010 0.00000 48.9 25.4 0.0 U/P 
0.216 0.0000 0.0000 133.856 0.02807 0.00000 48.9 27.9 0.0 U/P 
0.240 0.0000 0.0000 133.835 0.02676 0.00000 48.9 30.3 0.0 U/P 
0.288 0.0000 0,0000 133.793 0.02352 0.00000 48.9 34.7 o.o u/p 
0.312 0.0000 0.0000 133.772 0.021 90 0.00000 48.9 36.6 0.0 U/P 
0.360 0.0000 0.0000 133.728 0.01 926 0.00000 48.9 40.2 0.0 U/P 
0.480 0.0000 0.0000 133.610 0.01021 0.00000 48.9 46.9 0.0 U/P ()O' (o I$ 
0.720 0.0000 0.0000 -- -- 48.9 48.9 0.0 dry 
1.200 0.0000 0.0000 48.9 48.9 0.0 dry 
1.440 0.0000 0.0000 48.9 48.9 0.0 dry 
1.680 0.0000 0.0000 48.9 48.9 0.0 dry 
1.920 0.0000 0.0000 48.9 48.9 0.0 dry 
2.160 0.0000 0.0000 48.9 48.9 0.0 dry 
2.400 0.0000 0.0000 48.9 48.9 0.0 dry 
3.600 0.0000 0.0000 48.9 48.9 0.0 dry 
6.000 0.0000 0.0000 48.9 48.9 0.0 dry 
7.200 0.0000 0.0000 48.9 48.9 0.0 dry 
8.400 0.0000 0.0000 48.9 48.9 0.0 dry 
9.600 0.0000 0.0000 48.9 48.9 0.0 dry 

10.800 0.0000 0.0000 - 48.9 48.9 0.0 dry 
11.040 0.0000 0.0000 48.9 48,9 0.0 dry 
11.280 
11.520 

0.0000 
0.0000 

0.0000 
0.0000 

48.9 
48.9 

48.9 
48.9 

0.0 
0.0 

dry 
dry 

11.760 0.0000 0.0000 - - 48.9 48.9 0.0 dry 
12.000 0.0000 0.0000 -- 48.9 48.9 0.0 dry 
14.400 0.0000 0.0000 48.9 48.9 0.0 dry 
16.800 0.0000 0.0000 - 48.9 48.9 0.0 dry 
19.200 0.0000 0.0000 48.9 48.9 0.0 dry 
21.600 0.0000 0.0000 48.9 48.9 0.0 dry 
24.000 0.0000 0.0000 - 48.9 48.9 0.0 dry 
36.000 0.0000 0.0000 - 48.9 48.9 0.0 dry 
48.000 00000 0.0000 48.9 48.9 0.0 dry 
60.000 0.0000 0,0000 - 48.9 48.9 0.0 dry 
72.000 0.0000 0.0000 48.9 48.9 0.0 dry 
84.000 0.0000 0.0000 - 48.9 48.9 0.0 dry 
96.000 0.0000 0.0000 48.9 48.9 0.0 dry 
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IProject 
Data 

Project Name: Hartwood Marsh Road 

I Simulation Description: Swale Recovery Water Quality 
Sta. 160+00 to 160+25 rt 

Project Number: 41561 

IEngineer : kmv 

Supervising Engineer: 

IDate: 05-05-2008 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 104.45 

IWater Table Elevation, [WT] (ft datum): 119.45 

Horizontal Saturated Hydraulic Conductivity, [Khj (ft/day): 20.00 

IFillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

IMaximum Area For Unsaturated Infiltration, [Av] (It2): 267.2 

I 
Geometry Data 

Equivalent Pond Length, [LI (It): 17.5 

Equivalent Pond Width, [W] (It): 15.3 

Ground water mound is expected to intersect the pond bottom 

Staqe vs Area Data 

Stage 

Area 
(ft datum) (It2) 

132.50 0.0 
133,64 424.5 



Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 99.1 

Initial ground water level (ft datum) default, 119.45 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario I Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(ft3/s) (ft/day) (ft datum) (ft/s) (ft3Is) Volume (ft3) Volume (frf) Volume (ft3) Type 

0.000 16.5167 0.0000 119.450 0.00000 000000 0.0 0.0 0.0 NA. 
0.002 16.5167 0.0000 133.228 0.06186 0.00000 99.1 0.4 0.0 U/P 
0.024 0.0000 0.0000 133.210 0.06153 0.00000 99.1 5.3 0.0 U/P 
0.048 0.0000 0.0000 133.189 0.06029 0.00000 99.1 10.6 0.0 u/P 

0.0000 0.0000 133.169 0.05883 0.00000 99.1 15.8 0.0 U/P 
0.120 0.0000 0.0000 133.128 0.05625 0.00000 99.1 25.7 0.0 U/P 
0.192 0.0000 0.0000 133.065 0.05003 0.00000 99.1 39.8 0.0 U/P 
0.216 0.0000 0.0000 133.044 0.04779 0.00000 99.1 44.0 0.0 U/P 
0.240 0.0000 0.0000 133.024 0.04632 0.00000 99.1 48.0 0.0 U/P 

0.0000 0.0000 132.982 0.04276 0.00000 99.1 55.8 0.0 U/P 
0.312 0.0000 0.0000 132.962 0.04097 0.00000 99.1 59.4 0.0 U/P 
0.360 0.0000 0.0000 132.920 0.03811 0.00000 99.1 66.3 0.0 U/P 
0.480 
0.720 

0.0000 
0.0000 

0.0000 
0.0000 

132.813 
132.560 

0.02935 
0.01351 

0.00000 
0.00000 

99.1 
99.1 

80.9 
98.4 

0.0 
0.0 

U/P 
U/P -i 72 I- 5 

1.200 0.0000 0.0000 99.1 99.1 0.0 dry 
1.440 0.0000 0.0000 99.1 99.1 0.0 dry 
1.680 0.0000 0.0000 99.1 99.1 0.0 dry 
1.920 0.0000 0.0000 99.1 99.1 0.0 dry 
2.160 0.0000 0.0000 - 99.1 99.1 0.0 dry 
2.400 0.0000 0.0000 - 99.1 99.1 0.0 dry 
3.600 0.0000 0.0000 - 99.1 99.1 0.0 dry 
6.000 0.0000 0.0000 99.1 99.1 0.0 dry 
7.200 0.0000 0.0000 99.1 99.1 0.0 dry 
8.400 0.0000 0.0000 99.1 99.1 0.0 dry 
9600 0.0000 0.0000 99.1 99.1 0.0 dry 

10.800 0.0000 0.0000 99.1 99.1 0.0 dry 
11.040 0.0000 0.0000 99.1 99.1 0.0 dry 
11.280 0.0000 0.0000 99.1 99.1 0.0 dry 
11.520 0.0000 0.0000 - 99.1 99.1 0.0 dry 
11.760 0.0000 0.0000 99.1 99.1 0.0 dry 
12.000 0.0000 0.0000 - 99.1 99.1 0.0 dry 
14.400 0.0000 0.0000 99.1 99.1 0.0 dry 
16.800 0.0000 0.0000 99.1 99.1 0.0 dry 
19.200 0.0000 0.0000 99.1 99.1 0.0 dry 
21.600 0.0000 0.0000 - 99.1 99.1 0.0 dry 
24.000 0.0000 0.0000 - 99.1 99.1 0.0 dry 
36.000 0.0000 0.0000 99.1 99.1 0.0 dry 
48.000 0.0000 0.0000 99.1 99.1 0.0 dry 
60.000 00000 0.0000 - 99.1 99.1 0.0 dry 
72.000 0.0000 0.0000 - 99.1 99.1 0.0 dry 
84.000 0.0000 0.0000 - 99.1 99.1 0.0 dry 
96.000 0.0000 0.0000 99.1 99.1 0.0 dry 
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IProlect 
Data 

Project Name: Hartwood Marsh Road 

I Simulation Description: Swale Recovery Water Quality 
Sta. 160+25 to 160+50 rt 

Project Number: 41561 

IEngineer : kmv 

Supervising Engineer: 

Date: 05-05-2008 

Geometry Data 

Equivalent Pond Length, [L] (ft): 18.8 

IEquivalent 
Pond Width, [WI (ft): 15.4 

Ground water mound is expected to intersect the pond bottom 

IStage vs Area Data 

I Stage Area 
(ft datum) (ft2) 

131.50 0.0 
132.94 470.8 

I 
I 
I 
I 
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Aquifer Data 

Base Of Aquifer Elevation, [BJ (ft datum): 103.48 

IWaterTable Elevation, [\NTJ (ft datum): 118.48 

Horizontal Saturated Hydraulic Conductivity, [KhJ (ft/day): 20.00 

IFillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

IMaximum Area For Unsaturated Infiltration, [AvJ (ft2): 203.5 
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Scenario 1 :: Water Quality 

Hartwood Marsh Road 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

05-06-2008 10:39:49 Page 2 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Scenario Input Data 

113.91 

default, 118.48 

Treatment Volume (ft3) 

Initial ground water level (ft datum) 
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Detailed Results :: Scenario I :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft/s) (ft/day) (ft datum) (ft/s) (frf/s) Volume (ft3) Volume (ft3) Volume (ft3) Type 

0.000 18.9850 00000 118.480 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 18.9850 0.0000 132.334 0.04711 0.00000 113.9 0.3 o.o u/P 
0.024 0.0000 0.0000 132.320 0.04711 0.00000 113.9 4.1 0.0 u/P 
0.048 0.0000 0.0000 132.304 0.04711 0.00000 113.9 8.1 0.0 u/P 
0.072 0.0000 0.0000 132.289 0.04711 0.00000 113.9 12.2 0.0 ui 
0.120 0.0000 0.0000 132.257 0.04711 0.00000 113.9 20.4 0.0 ui 
0.192 0.0000 0.0000 132.206 0.04711 0.00000 113.9 32.6 0.0 ui 
0.216 0.0000 0.0000 132.188 0.04711 0.00000 113.9 36.6 o.o u/P 
0.240 0.0000 0.0000 132.169 0.04711 0.00000 113.9 40.7 0.0 ui 
0.288 0.0000 0.0000 132.131 0.04711 0.00000 113.9 48.8 0.0 u/P 
0.312 0.0000 0.0000 132.111 0.04681 0.00000 113.9 52.9 0.0 u/P 
0.360 0.0000 0.0000 132.070 0.04477 0.00000 113.9 60.9 0.0 ui 
0.480 0.0000 0.0000 131.964 0.03729 0.00000 113.9 78.7 0.0 u/P 
0.720 0.0000 0.0000 131.743 0.01976 0.00000 113.9 104.3 0.0 ui 'fr' 
1.200 0.0000 0.0000 -- -- 113.9 113.9 0.0 dry 
1.440 0.0000 0.0000 113.9 113.9 0.0 dry 
1.680 0.0000 0.0000 113.9 113.9 0.0 dry 
1.920 0.0000 0.0000 113.9 113.9 0.0 dry 
2.160 0.0000 0.0000 113.9 113.9 0.0 dry 
2.400 0.0000 0.0000 113.9 113.9 0.0 dry 
3.600 0.0000 0.0000 113.9 113.9 0.0 dry 
6.000 0.0000 0.0000 113.9 113.9 0.0 dry 
7.200 0.0000 0.0000 113.9 113.9 0.0 dry 
8.400 0.0000 0.0000 113.9 113.9 0.0 dry 
9.600 0.0000 0.0000 113.9 113.9 0.0 dry 

10.800 0.0000 0.0000 113.9 113.9 0.0 dry 
11.040 0.0000 0.0000 1139 113.9 0.0 dry 
11.280 0.0000 0.0000 113.9 113.9 0.0 dry 
11.520 0.0000 0.0000 --- 113.9 113.9 0.0 dry 
11.760 0.0000 0.0000 113.9 113.9 0.0 dry 
12.000 0.0000 0.0000 113.9 113.9 0.0 dry 
14.400 0.0000 0.0000 113.9 113.9 0.0 dry 
16.800 0.0000 0.0000 113.9 113.9 0.0 dry 
19.200 0.0000 0.0000 - 113.9 113.9 0.0 dry 
21.600 0.0000 0.0000 113.9 113.9 0.0 dry 
24.000 0.0000 0.0000 113.9 113.9 0.0 dry 
36.000 0.0000 0.0000 - 113.9 113.9 0.0 dry 
48.000 0.0000 0.0000 113.9 113.9 0.0 dry 
60.000 0.0000 0.0000 113.9 113.9 0.0 dry 
72.000 0.0000 0.0000 - - 113.9 113.9 0.0 dry 
84.000 0.0000 0.0000 - 113.9 113.9 0.0 dry 
96.000 0.0000 0.0000 113.9 113.9 0.0 dry 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Prolect Data 

Geometry Data 

EquivalentPond Length, [U (ft): 22.5 

Equivalent Pond Width, [WJ (ft): 15.5 

Ground water mound is expected to intersect the pond bottom 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 160+50 to 160+75 it 

Project Number: 4 1561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 102.50 

Water Table Elevation, [Wi] (ft datum): 117.50 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [nJ (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lvi (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [AvJ (ft2): 348.3 

Hartwood Marsh Road 05-05-2008 22:43:34 Page 1 

Staqe vs Area Data 

Stage Area 
(ft datum) (ft2) 

130.50 0.0 
132.05 476.2 
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IScenario 
Input Data 

Scenario 1 :: Water Quality 

I Hydrograph Type: Slug Load 
Modftow Routing: Routed with infiltration 

Treatment Volume (ft3) 155.47 

IInitial ground water level (ft datum) default, 117.50 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario I :: Water Quality 

Outside Stage Infiltration 
Recharge Elevation Rate 

(ft/day) (ft datum) (ftIs) 

Overflow 
Discharge 

(ft3/s) 

Cumulative 
In flow 

Volume (ft3) 

Cumulative 
Infiltration 

Volume (ft3) 

Cumulative 
Discharge 

Volume (ft3) 
Flow 
Type 

-%..I 

Elapsed 
Time 

(hours) 

Inflow 
Rate 
(ft3/s) 

0.000 
0.002 
0.024 
0.048 
0.072 
0.120 
0.192 
0.216 
0.240 
0.288 
0.312 
0.360 
0.480 
0.720 
1.200 
1.440 
1.680 
1.920 
2.160 
2.400 
3.600 
6.000 
7.200 
8.400 
9.600 

10.800 
11.040 
11.280 
11.520 
11.760 
12.000 
14.400 
16.800 
19.200 
21.600 
24.000 
36.000 
48.000 
60.000 
72.000 
84.000 
96.000 

25.9117 
25.9117 

00000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0:0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

117.500 
131.505 
131.486 
131.466 
131.445 
131.405 
131.342 
131.322 
131.302 
131 .261 
131.241 
131.200 
131.095 
130.881 

- 
- 

- 

0.00000 
0.07154 
0.07080 
0.06939 
0.06819 
0.06607 
0.06101 
0.05919 
0.05799 
0.05508 
0.05363 
0.05131 
0.04436 
0.02486 

- 
- 

0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

- 

0.0 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 

0.0 
0.4 
6.2 

12.2 
18.2 
29.8 
46.5 
51.6 
56.7 
66.5 
71.2 
80.3 

101.0 
133.2 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 
155.5 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

N.A. 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry. 
dry 
dry 
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IProiect 
Data 

Project Name: Hartwood Marsh Road 

I Simulation Description: Swale Recovery Water Quality 
Sta. 160+75 to 161+00 rt 

Project Number: 41561 

IEngineer : kmv 

Supervising Engineer: 

IDate: 05-05-2008 

I 
I 
I 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 101.53 

IWater Table Elevation, [Wi] (ft datum): 116.53 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

IFillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

IMaximum Area For Unsaturated Infiltration, [Av] (ft2): 286.6 

I 
Geometry Data 

Equivalent Pond Length, [U (ft): 20.0 

IEquivalent 
Pond Width, [W] (ft): 14.3 

Ground water mound is expected to intersect the pond bottom 

Stacie vs Area Data 

Stage 

Area 
(ftdatum) (ft2) 

129.50 0.0 
131.15 470.8 



Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 116.08 

Initial ground water level (ft datum) default, 116.53 

PONDS Version 3.3.0223 
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Copyright 2008 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario 1 :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft/s) (ft/day) (ft datum) (fts/s) (fts/s) Volume (fP) Volume (ft3) Volume (ft3) Type 

0.000 19.3467 0.0000 116.530 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 19.3467 0.0000 130.401 0.05957 0.00000 116.1 0.4 0.0 u/P 
0.024 0.0000 0.0000 130.382 0.05889 0.00000 116.1 5.1 0.0 U/P 
0.048 0.0000 0.0000 130.362 0.05758 0.00000 116.1 10.2 0.0 U/P 
0.072 0.0000 0.0000 130.341 0.05646 0.00000 116.1 15.1 0.0 U/P 
0.120 0.0000 0.0000 130.300 0.05449 0.00000 116.1 24.7 0.0 U/P 
0.192 0.0000 0.0000 130.238 0.04977 0.00000 116.1 38.4 0.0 U/P 
0.216 0.0000 0.0000 130.218 0.04807 0.00000 116.1 42.6 0.0 U/P 
0.240 0.0000 0.0000 130.197 0.04695 0.00000 116.1 46.7 0.0 U/P 
0.288 0.0000 0.0000 130.156 0.04425 0.00000 116.1 54.7 0.0 U/P 
0.312 0.0000 0.0000 130.136 0.04289 0.00000 116.1 58.4 0.0 U/P 
0.360 0.0000 0.0000 130.095 0.04072 0.00000 116.1 65.7 0.0 U/P 
0.480 0.0000 0.0000 129.990 0.03421 0.00000 116.1 81.9 0.0 U/P 
0.720 0.0000 0.0000 129.770 0.01838 0.00000 116.1 105.7 0.0 U/P -. I k r 
1.200 0.0000 0.0000 116.1 116.1 0.0 dry 
1.440 0.0000 0.0000 - 116.1 116.1 0.0 dry 
1.680 0.0000 0.0000 116.1 116.1 0.0 dry 
1.920 0.0000 0.0000 116.1 116.1 0.0 dry 
2.160 0.0000 0.0000 116.1 116.1 0.0 dry 
2.400 0.0000 0.0000 116.1 116.1 0.0 dry 
3.600 0.0000 0.0000 - 116.1 116.1 0.0 dry 
6.000 0.0000 0.0000 - 116 1 116.1 0.0 dry 
7.200 0.0000 0.0000 116.1 116.1 0.0 dry 
8.400 0.0000 0.0000 116.1 116.1 0.0 dry 
9.600 0.0000 0.0000 116.1 116.1 0.0 dry 

10.800 0.0000 0.0000 116.1 116.1 0.0 dry 
11.040 0.0000 0.0000 116.1 116.1 0.0 dry 
11.280 0.0000 0.0000 116.1 116.1 0.0 dry 
11.520 0.0000 0.0000 116.1 116.1 0.0 dry 
11.760 0.0000 0.0000 - -- 116.1 116.1 0.0 dry 
12.000 0.0000 0.0000 - 116.1 116.1 0.0 dry 
14.400 0.0000 0.0000 116.1 116.1 0.0 dry 
16.800 0.0000 0.0000 116.1 116.1 0.0 dry 
19.200 0.0000 0.0000 116.1 116.1 0.0 dry 
21.600 0.0000 0.0000 116.1 116.1 0.0 dry 
24.000 0.0000 0.0000 - - 116.1 116.1 0.0 dry 
36.000 0.0000 0.0000 116.1 116.1 0.0 dry 
48.000 0.0000 0.0000 116.1 116.1 0.0 dry 
60.000 0:0000 0.0000 - 116.1 116.1 0.0 dry 
72.000 0.0000 0.0000 116.1 116.1 0.0 dry 
84.000 0.0000 0.0000 116.1 116.1 0.0 dry 
96.000 0.0000 0.0000 -- 116.1 116.1 0.0 dry 



Project Data 

Geometry Data 

Equivalent Pond Length, [LI (ft): 25.0 

Equivalent Pond Width, [W] (ft): 14.3 

Ground water mound is expected to intersect the pond bottom 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 161+00 to 161+25 rt 

Project Number: 4156 1 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 

PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

Copyright 2008 
Devo Seereeram, Ph.D., P.E. 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 100.56 

Water Table Elevation, [WI] (ft datum): 115.56 

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated lnfiItation, [Av] (ft2): 357.0 

Stage vs Area Data 

Stage Area 
(ft datum) (ft2) 

128.65 0.0 
130.29 467.3 
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Scenario Input Data 

Scenario 1 :: Water Quality 

I Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 188.41 

IInitial ground water level (ft datum) default, 115.56 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

I 
I 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 



PONDS Version 3.3.0223 
Retention Pond Recovery - Refined Method 

I Copyright 2008 
Devo Seereeram, Ph.D., P.E. 

I 

I 
I 

I 
I 
I 
I 
I 
I 
I 

IHartwood Marsh Road 05-05-2008 22:48:11 Page 3 

33) 

Detailed Results :: Scenario 1 :: Water Quality 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(hours) (ft3/s) (ft/day) (ft datum) (ftVs) (ft3/s) Volume (ft) Volume (It3) Volume (fP) Type 

0000 31.4017 0.0000 115.560 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.002 31.4017 0.0000 129.799 0.07584 0.00000 188.4 0.5 0.0 U/P 
0.024 0.0000 0.0000 129.780 0.07516 0.00000 188.4 6.5 0.0 u/P 
0.048 0.0000 0.0000 129.760 0.07385 0.00000 188.4 13.0 0.0 u/P 
0.072 0.0000 0.0000 129.740 0.07274 0.00000 188.4 19.3 o.o u/P 
0.120 0.0000 0.0000 129.699 0.07078 0.00000 188.4 31.7 0.0 U/P 
0.192 0.0000 0.0000 129.637 0.06611 0.00000 188.4 49.7 o.o u/P 
0.216 0.0000 0.0000 129.617 0.06442 0.00000 188.4 55.3 0.0 u/P 
0.240 00000 0.0000 129.597 0.06331 0.00000 188.4 60.8 0.0 U/P 
0.288 0.0000 0.0000 129.556 0.06063 0.00000 188.4 71.6 0.0 u/P 
0.312 0.0000 0.0000 129.535 0.05928 0.00000 188.4 76.7 0.0 U/P 
0.360 0.0000 00000 129.495 0.05714 000000 188.4 86.8 o.o u/P 
0.480 0.0000 0.0000 129.391 0.05075 0.00000 188.4 110.1 0.0 u/P 
0.720 0.0000 0.0000 129.180 0.03721 0.00000 188.4 148.4 0.0 U/P 
1.200 0.0000 0.0000 128.674 0.00770 0.00000 188.4 188.3 0.0 U/P '-L i'-:i 
1.440 0.0000 0.0000 188.4 188.4 0.0 dry 
1.680 0.0000 0.0000 188.4 188.4 0.0 dry 
1.920 0.0000 0.0000 188.4 188.4 0.0 dry 
2.160 0.0000 0.0000 188.4 188.4 0.0 dry 
2.400 0.0000 0.0000 188.4 188.4 0.0 dry 
3.600 0.0000 0.0000 188.4 188.4 0.0 dry 
6.000 0.0000 0.0000 188.4 188.4 0.0 dry 
7.200 0.0000 0.0000 188.4 188.4 0,0 dry 
8.400 0.0000 0.0000 188.4 188.4 0.0 dry 
9.600 0.0000 0.0000 188.4 188.4 0.0 dry 

10.800 0.0000 0.0000 188.4 188.4 0.0 dry 
11.040 0.0000 0.0000 188.4 188.4 0.0 dry 
11.280 0.0000 0.0000 188.4 188.4 0.0 dry 
11.520 0.0000 0.0000 188.4 188.4 0.0 dry 
11.760 0.0000 0.0000 188.4 188.4 0.0 dry 
12.000 0.0000 0.0000 188.4 188.4 0.0 dry 
14.400 0.0000 0.0000 188.4 188.4 0.0 dry 
16.800 0.0000 0.0000 188.4 188.4 0.0 dry 
19.200 0.0000 0.0000 - 188.4 188.4 0.0 dry 
21.600 0.0000 0.0000 188.4 188.4 0.0 dry 
24.000 0.0000 0.0000 188.4 188.4 0.0 dry 
36.000 0.0000 0.0000 188.4 188.4 0.0 dry 
48.000 0.0000 0.0000 188.4 188.4 0.0 dry 
60.000 0.0000 0.0000 188.4 188.4 0.0 dry 
72.000 00000 0.0000 - 188.4 188.4 0.0 dry 
84.000 0.0000 0.0000 -- 188.4 188.4 0.0 dry 
96.000 0.0000 0.0000 188.4 188.4 0.0 dry 



I 

Project Data 

Geometry Data 

Equivalent Pond Length, [L] (ft): 25.0 

Equivalent Pond Width, [W] (ft): 14.0 

Ground water mound is expected to intersect the pond bottom 

Project Name: Hartwood Marsh Road 

Simulation Description: Swale Recovery Water Quality 
Sta. 161+25 to 161+50 r 

Project Number: 41561 

Engineer kmv 

Supervising Engineer: 

Date: 05-05-2008 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 99.60 

Water Table Elevation, [WTJ (ft datum): 114.60 

Horizontal Saturated Hydraulic Conductivity, [KhJ (ft/day): 20.00 

Fillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

Maximum Area For Unsaturated Infiltration, [Av] (ft2): 350.8 

Staqe vs Area Data 

Stage Area 
(ft datum) (ft2) 

127.80 0.0 
129.42 461.0 

I 



Scenario Input Data 

Scenario I :: Water Quality 

Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 175.56 

Initial ground water level (ft datum) default, 114.60 
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Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

Time After 
Storm Event 

(days) 

0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Detailed Results :: Scenario 1 :: Water Quality 

I 

Elapsed Inflow 
Time Rate 

(hours) (ft/s) 

0.000 29.2600 
0.002 29.2600 
0.024 0.0000 
0.048 0.0000 
0.072 0.0000 
0.120 0.0000 
0.192 0.0000 
0.216 0.0000 
0.240 0.0000 
0.288 0.0000 
0.312 0.0000 
0.360 0.0000 
0.480 0.0000 
0.720 0.0000 
1.200 0.0000 
1.440 0.0000 
1.680 0.0000 
1.920 0.0000 
2.160 0.0000 
2.400 0.0000 
3.600 0.0000 
6.000 0.0000 
7.200 0.0000 
8.400 0.0000 
9.600 0.0000 

10.800 0.0000 
11.040 0.0000 
11.280 0.0000 
11.520 0.0000 
11.760 0.0000 
12.000 0.0000 
14.400 0.0000 
16.800 0.0000 
19.200 0.0000 
21 .600 0.0000 
24.000 0.0000 
36.000 0.0000 
48.000 0.0000 
60.000 0.0000 
72.000 0.0000 
84.000 0.0000 
96.000 0.0000 
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Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow 

(ft/day) (ft datum) (ft3/s) (ft3/s) Volume (ft3) Volume (ft3) Volume (ft) Type 

0.0000 114.600 0.00000 0.00000 0.0 0.0 0.0 NA. 
0.0000 128.909 0.07316 0.00000 175.6 0.4 0.0 U/P 
0.0000 128.891 0.07248 0.00000 175.6 6.3 o.o u/P 
0.0000 128.871 0.07118 0.00000 175.6 12.5 0.0 U/P 
0.0000 128.850 0.07007 0.00000 175.6 18.6 0.0 U/P 
0.0000 128.810 0.06811 0.00000 175.6 30.6 0.0 U/P 
0.0000 128.748 0.06344 0.00000 175.6 47.8 0.0 U/P 
0.0000 128.727 0.06175 0.00000 175.6 53.2 0.0 U/P 
0.0000 128.707 0.06064 0.00000 175.6 58.5 0.0 U/P 
0.0000 128.666 0.05796 0.00000 175.6 68.8 0.0 U/P 
0.0000 128.646 0.05661 0.00000 175.6 73.7 0.0 U/P 
0.0000 128.605 0.05447 0.00000 175.6 83.4 0.0 U/P 
0.0000 128.502 0.04808 0.00000 175.6 105.5 0.0 U/P 
0.0000 128.290 0.02772 0.00000 175.6 141.5 0.0 U/P 
0.0000 -- 175.6 175.6 0.0 dry 
0.0000 175.6 175.6 0.0 dry 
0.0000 175.6 175.6 0.0 dry 
0.0000 175.6 175.6 0.0 dry 
0.0000 
0.0000 

- - 175.6 
175.6 

175.6 
175.6 

0.0 
0.0 

dry 
dry 

0.0000 175.6 175.6 0.0 dry 
0.0000 175.6 175.6 0.0 dry 
0.0000 
0.0000 

175.6 
175.6 

175.6 
175.6 

0.0 
0.0 

dry 
dry 

0.0000 175.6 175.6 0.0 dry 
0.0000 175.6 175.6 0.0 dry 
0.0000 175.6 175.6 0.0 dry 
0.0000 -- 175.6 175.6 0,0 dry 
0.0000 175.6 175.6 0.0 dry 
0.0000 - 175.6 175.6 0.0 dry 
0.0000 175.6 175.6 0.0 dry 
0.0000 - 175.6 175.6 0.0 dry 
0.0000 175.6 175.6 0.0 dry 
0.0000 175.6 175.6 0.0 dry 
0.0000 - 175.6 175.6 0.0 dry 
0.0000 - 175.6 175.6 0.0 dry 
0.0000 175.6 175.6 0.0 dry 
0.0000 175.6 175.6 0.0 dry 
0.0000 - 175.6 175.6 0.0 dry 
0.0000 - 175.6 175.6 0.0 dry 
0.0000 - 175.6 175.6 0.0 dry 
0.0000 - 175.6 175.6 0.0 dry 

I 
I 
I 
I 
I 
I 
I 
1 

I 
I 
I 
1 

I 
I 
I 
I 
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IProject 
Data 

Project Name: Hartwood Marsh Road 

I Simulation Description: Swale Recovery Water Quality 
Sta. 161+50 to 161+95rt 

Project Number: 41561 

IEngineer : kmv 

Supervising Engineer: 

IDate: 05-05-2008 

Geometry Data 

Equivalent Pond Length, [LI (ft): 42.5 

Equivalent 

Pond Width, [W] (ft): 14.9 

Ground water mound is expected to intersect the pond bottom 

Staqe vs Area Data 

I Stage Area 
(ft datum) (ft2) 

126.74 0.0 
128.61 894.8 I 

I 
I 
I 
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Aquifer Data 

Base Of Aquifer Elevation, [B] (ft datum): 98.63 

IWater Table Elevation, [WT] (ft datum): 113.63 

Horizontal Saturated Hydraulic Conductivity, [Kh] (Wday): 20.00 

IFillable Porosity, [n] (%): 30.00 

Unsaturated Vertical Infiltration Rate, [lv] (ft/day): 20.0 

IMaximum Area For Unsaturated Infiltration, [Av] (ft2): 636.3 
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IScenario 

Input Data 

Scenario I :: Water Quality 

I Hydrograph Type: Slug Load 
Modflow Routing: Routed with infiltration 

Treatment Volume (ft3) 328.99 

IInitial ground water level (ft datum) default, 113.63 

Time After Time After Time After Time After Time After 

I Storm Event Storm Event Storm Event Storm Event Storm Event 
(days) (days) (days) (days) (days) 

I 
I 
I, 

I' 

I 

I 
Ii 

I 

I 
I 
I 
I 
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0.001 0.013 0.090 0.460 0.900 
0.002 0.015 0.100 0.470 1.000 
0.003 0.020 0.150 0.480 1.500 
0.005 0.030 0.250 0.490 2.000 
0.008 0.050 0.300 0.500 2.500 
0.009 0.060 0.350 0.600 3.000 
0.010 0.070 0.400 0.700 3.500 
0.012 0.080 0.450 0.800 4.000 
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Results :: Scenario I :: Water Quality 

IDetailed 
Elapsed Inflow 

Time Rate 
(hours) (ft/s) 

0.000 54.8317 
0.002 54.8317 
0.024 0.0000 
0.048 0.0000 

I 0072 0.0000 
0.120 0.0000 
0.192 0.0000 
0.216 0.0000 
0.240 0.0000 

I 0.288 0.0000 
0.312 0.0000 
0.360 0.0000 
0,480 0.0000 
0.720 0.0000 

I 1.200 0.0000 
1.440 0.0000 
1.680 0.0000 
1.920 0.0000 
2.160 0.0000 

I 2.400 0.0000 
3.600 0.0000 
6.000 0.0000 
7.200 0.0000 
8.400 0.0000 

I 9.600 0.0000 
10.800 0.0000 
11.040 0.0000 
11.280 0.0000 
11.520 0.0000 

I 11.760 0.0000 
12.000 0.0000 
14.400 0.0000 
16.800 0.0000 
19.200 0.0000 

I 21 .600 0.0000 
24.000 0.0000 
36.000 0.0000 
48.000 0.0000 
60.000 0.0000 

I 
72.000 0.0000 
84.000 0.0000 
96.000 0.0000 

I 
I 
I 
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Outside 
Recharge 

(ft/day) 

Stage 
Elevation 
(ft datum) 

Infiltration 
Rate 
(W/s) 

Overflow 
Discharge 

(ftIs) 

Cumulative 
Inflow 

Volume (ft3) 

Cumulative 
Infiltration 

Volume (ftS) 

Cumulative 
Discharge 

Volume (ft) 
Flow 
Type 

...j (. ,-j' 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0,0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0,0000 
0.0000 
0.0000 

113.630 
127.911 
127.893 
127.872 
127.852 
127.811 
127.750 
127.729 
127.709 
127.668 
127.648 
127.607 
127.504 
127.293 
126.817 

-- 

- 

0.00000 
0.12988 
0.12873 
0.12654 
0.12467 
0.12138 
0.11354 
0.11071 
0.10884 
0.10434 
0.10208 
0.09848 
0.08776 
0.06510 
0.01 385 - - 

0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

--- 

- 

- 

0.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329,0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 

0.0 
0.8 

11.2 
22.2 
33.1 
54.4 
85.1 
94.8 

104.3 
122.8 
131.7 
149.1 
189.3 
255.8 
327.6 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 
329.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

NA. 
u/P 
U/P 
u/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
U/P 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 


