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40 DESIGN CRITERIA 

The conveyance and storm water management systems for this project are 

designed in accordance with the Lake County Drainage Standards and the 
applicable design and performance criteria established by the St Johns River 

Water Management District (SJRWMD) in the Applicants Handbook (December 
2006) 

Hartwood Marsh Road - Phase II 
1500 feet east of 1-Jancock Road to County Line 
Drainage Calculations 

Table 1 

A small portion of the roadway and part of Pond 5 are located within a 100 year 
floodplain as indicated on the Federal Emergency Management Agency s (FEMA) 
2002 Flood Insurance Rate Map Panel Number 12069C0650D and 12069CO570D 

Copies of the maps are provided Appendix A L fr r 

60 EXISTING ROADWAY DRAINAGE 

There is currently no formal drainage system on Hartwood Marsh Road The 
existing basin data is not applicable since the proposed stormwater system is 

designed for total retention 

January 2009 

Water Table Elevations (NAVD) 

Pond 
Encountered 

Groundwater Surface 
(ft) 

Estimated Seasonal 
High Groundwater 

Surface 
(ft) 

3A &3B 9586 10386 

5 8422 8722 
6 10390 10840 
7 13539 14039 

I 50 FEMA INFORMATION 
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Hartwood Marsh Road - Phase II 
1500 feet east of Hancock Road to County Line 
Drainage Calculations 

Table 2 

January 2009 

Basin 3 
Post Development Drainage Basin Data 

Basin Name Outfall 
Location 

Area (Ac) Impervious 
Area (Ac) Curve Number 

Time of 
Concentration 

(mm) 
3(Road) Pond3A 658 490 829 3914 

3A(Road) Pond3A 1384 1039 833 2446 

3B (Road) Pond 3B 1 02 061 74 2 14 04 

3 1A(Pond3A) Pond3A 455 867 500 
3 1B(Pond3B) Pond3B 132 Q-7- 737 500 

3 2 (Offsite) Pond 3A 0 02 0 39 0 39 69 

3 3 (Offsite) Pond 3A 0 36 0 39 0 42 73 

3 4 (Offsite) Pond 3A 024 0 39 0 3643 

3 5 (Offsite) Pond 3A 6 01 0 39 0 39 41 

36(Offsite) Pond3A 214 0 390 3941 

3 7(Offsite) Pond3A 032 0 390 3635 

3 8 (Offsite) Pond 3B 0 54 0 39 0 24 26 

3 9 (Offsite) Pond 3A 0 38 0 39 0 24 45 

3 10 (Offsite) Pond 3A 0 46 0 39 0 21 99 

3 11 (Offsite) Pond 3A 0 03 0 39 0 23 59 

3 12 (Offsite) Pond 3B 0 07 0 39 0 10 79 

3 13 (Offsite) Pond 3B 10 8/ 0 39 0 17 74 

Total 4$5 1)41 
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BASIN 3-6 

AREA = 2/4 AC / 
CN = 390 
Tc = 394/U/N 

BASIN 3-/I 

AREA = 003 AC 
CN 390 
Tc /000 U/N 

BASIN 3-7 NODE 

AREA = 032 AC 
CN = 390 
Tc = 36 35 U/N 

BASIN 3-8 

AREA = 054 AC 
CN = 39 0 
Tc = 24 26 U/N 

BASIN 3-9 

AREA = 038 AC 
CN = 390 
Tc = 24 45 U/N 

BASIN 3-10 

AREA = 0 46 AC 
CN = 390 
Tc = 2/ 99 U/N 

BASIN 38 

AREA = /02 AC 
CN = 74 2 
Tc = /4 04 U/N 

BASIN 3-/B 
(POND 3B) 

AREA = /32 AC 
CN = 73 7 

Tc = 5 00 U/N 

BASIN 3 

STAGE (if t) / AREA (cc) 

1/3 / 1/6 
/14 / 3 63 
1/5 / 3 8/ 
1/6 / 3 99 
/17 / 4 /7 
//8 / 4 36 
1/9 / 4 55 

PIPE 
LENGTH /95 
DIAMETER /8 
U/S INVERT 1/3 60 
0/S /NVERT 113 60 

7 NODE 

POND 38 

STAGE (if t) / AREA (cc) 

/13 / 0 7/ 
/14 / 0 8/ 
/15 / 0 9/ 
/16 / / 0/ 
1/7 / 1/2 
1/8 / I 22 
/19 / / 33 

BASIN 3-12 

AREA 007 AC 
CN = 39 0 
Tc = /0 79 U/N 

POND 3A 

/ 

BASIN 3-13 

AREA = /080 AC 

CN = 390 
Tc = /7 74 U/N 

BASIN 3 

AREA = 658 AC 
CN = 82 9 
Tc = 39/4 U/N 

BASIN 3A 

AREA = /384 AC V 
CN = 83 3 
To = 2446 U/N 

BASIN 3-IA 
(POND 3A) 

AREA = 455 AC 
CN = 86 7 
Tc = 5 00 MI/V 

BASIN 3-2 

AREA = 002 AC 
CN = 390 
Tc = 3969 U/N 

BASIN 3-3 

AREA = 036 AC 
CN = 390 
To - 42 73 U/N 

BASIN 3-4 

AREA = 024 AC 
CN = 390 
Tc = 36 43 U/N 

BASIN 3-5 
AREA = 60/AC LI' 
CN = 390 
Tc 394/U/N 

LOCATION LAKE COUNTY 
SEC I 2 3 /0 & II T23S R26E 
/-/ARTWOOD MARSH ROAD REcoNsTRucr/oN 
/500 FT EAST OF S HANCOCK ROAD TO 
ORANGE COUN7Y LINE 

IINTB 
FIN TB CORPORATION 
300 PRIMERA BLVD 
SUITE 200 
LAKE MARY FL 32746 
(407) 805 0355 
CERT OF AUTFI NO 6500 

ENGINEER OF RECORD MELINDA S F/SC/IL P E 
FL REGIS TI/A nON ND 68406 

COUNTY LAKE 
STATE FLORIDA 
DATE /2 08 

LAKE COUNTY 
F 10 R DA 

DATUM NAVO 88 
PURPOSE POST DEVELOPMENT 

NODAL DIAGRAM 

LAKE COUNTY 

HARTWOOD MARSH ROAD 

3 20 6 56 56/000052 ocgV0D DO o 
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INTB 
PROJECT 

LOCATION 

UNDERLINE ONE 

RUNOFF CURVE NUMBER 

MADE BY 

CHKED BY 

HART WOOD MARSH ROAD PHASE II 

BASIN 3 1A (POND 3A) 

Use CN = 

REFERENCE Urban Hydrology for Small Watersheds 
Technical Release 55 Soil Conservation Service 
U S Department of Agnculture June 1986 

86 2 

DATE 

msf 24 Sep 08 
BJS 10Jan09 

Soil Name 
and 

Hydrologic 
group 

(Appendix A) 

Cover Description 

(Cover type treatment and 
hydrologic condition 
percent impervious 

unconnected / connected 
impervious area ratio) 

CN Area 

acres 

Product 
of 

CN x Area 

Tab 

2 2 

Fig 

2 3 

Fig 

2 4 

IMPERVIOUS AREA 
ProposePondSiteatNWL 100 352 35200 

Astatula Sand (A) GRASS 
Proposed Pond Site (Good condition) 39 1 03 40 17 

Totals= 455 39217 

EXISTING PROPOSED 
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INTB 
PROJECT 

LOCATION 

CHANNEL FLOW 

TIME OF CONCENTRATION CALCULATIONS 

HART WOOD MARSH ROAD PHASE II 

BASIN 32 

MADE BY 

CHECKED BY 

FT 
IN 

HR OR 

(IF< 10 MIN THAN ASSUME 10 MIN) 

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

DATE 

MSF 
BJS 

14 Oct 08 
10 Jan 09 

2U2 

SHORT 
1 SURFACE DESCRIPTION GRASS 
2 MANNING S COEFFICIENT n 0 150 
3 FLOW LENGTH L (<300) 97 
4 2YRJ 24 HR RAINFALL P 470 
5 LAND SLOPE S 0010 
6 Tt=(0007(nL)A08)/(PA05*SO4) 0 171 

12 CROSS SECTIONAL FLOW AREA A SF 
13 WETTED PERIMETER Pw LF 
14 HYDRAULIC RADIUS R = (Al Pw) LF 
15 CHANNEL SLOPE S FT/FT 
16 MANNING S ROUGHNESS COEFFICIENT n 
17 VELOCITY V =(149*RA0667*SA05)/n FT /SEC Pipe flow from E 300 
18 FLOW LENGTH L L F to sond (ASAD) 
19 Tt=L/(3600V) HR OR 2941 MIN 
20 Watershed or subarea Tc or Tt (add Tt in steps 6 11 and 19) 

TOTAL Tc = 39691 MIN K 

SHALLOW CONCENTRATED FLOW 

7 SURFACE DESCRIPTION (PAVED OR UNPAVED) 
8 FLOW LENGTH L LF 
9 WATERCOURSE SLOPE S Fr! FT 
10 AVERAGE VELOCITY V FT/SEC 
11 Tt=L/(3600*V) HR OR MIN 

UNDERLINE ONE EXISTING PROPOSED 

UNDERLINE ONE Tt Through subarea 

SHEET FLOW 

I 
1028 MIN 



I 
I 
I INTB 

IPROJECT 

I 
LOCATION 

UNDERLINE ONE EXISTING 

IUNDERLINE 
ONE 

SHEET FLOW 

I 
Reference 

I 
I 

TIME OF CONCENTRATION CALCULATIONS 

HART WOOD MARSH ROAD PHASE II 

BASIN 3 3 

PROPOSED 

Tt Through subarea 

CHANNEL FLOW 

I 
I 
I 

TOTAL Tc = 

(IF< 10 MIN ThAN ASSUME 10 MIN) 

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

Pipe flow from S 306 
to .ond(ASAD) 

2844 MIN 

42 

DATE 

MIN X 

12 CROSS SECTIONAL FLOW AREA A SF 
13 WETTED PERIMETER Pw LF 
14 HYDRAULIC RADIUS R = (A / Pw) LF 
15 CHANNEL SLOPE S FT LET 

16 MANNING S ROUGHNESS COEFFICIENT n 
17 VELOCITY V = (1 49 * R A0 667 * S AQ 5) / FT /SEC 
18 FLOW LENGTH L LF 
19 Tt=LI(3600V) HR OR 
20 Watershed or subarea Tc or Tt (add Tt in steps 6 11 and 19) 

Ii 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=(0007(nLy08)/(Pf05*SA04) 

FT 
IN 

SHORT 
GRASS 

0150 
300 
470 

0 043 
0238 HR OR I 1429 MIN 

SHALLOW CONCENTRATED FLOW 

7 SURFACE DESCRIPTION (PAVED OR UNPAVED) 
8 FLOW LENGTH L LF 
9 WATERCOURSE SLOPE S FT/FT 
10 AVERAGE VELOCITY V FT/SEC 
II Tt=L/(3600*V) HR OR MIN 

MADE BY MSF 14 Oct 08 
CHECKED BY BJS 10 Jan09 

I 
I 
1 

I 



INTB 

LOCATION 

UNDERLINE ONE EXISTING 

UNDERLINE ONE 

SHEET FLOW 

CHANNEL FLOW 

Reference 

TIME OF CONCENTRATION CALCULATIONS 

BASIN 3-4 

PROPOSED 

Tt Through subarea 

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

MADE BY 

CHECKED BY 

FT 
IN 

HR OR 

TOTAL Tc = 

MSF 
BJS 

14 Oct 08 
10 Jan09 

(IF< 10 MIN THAN ASSUME 10 MiN) 

DATE 

SHORT 
1 SURFACE DESCRIPTION GRASS 
2 MANNING S COEFFICIENT n 0 150 
3 FLOW LENGTH L (<300) 112 
4 2 YRJ 24 HR RAINFALL P 470 
5 LAND SLOPE S 0036 
6 Tt=(0007(nL)08)I(P05 SAO4) 0117 

12 CROSS SECTIONAL FLOW AREA A SF 
13 WETTED PERIMETER Pw LF 
14 HYDRAULIC RADIUS R = (A / Pw) LF 
15 CHANNEL SLOPE S FT/FT 
16 MANNING S ROUGHNESS COEFFICIENT n 
17 VELOCITY V = (1 49 R 0667 S 05)/n FT /SEC Pipe flow from 5 309 
18 FLOW LENGTH L L F to 'ond (ASAD) 
19 Tt=L/(3600V) HR OR 2941 MIN 
20 Watershed or subarea Tc or Tt (add It in steps 6 11 and 19) 

SHALLOW CONCENTRATED FLOW 

7 SURFACE DESCRIPTION (PAVED OR UNPAVED) 
8 FLOW LENGTH L LF 
9 WATERCOURSE SLOPE S FT/FT 
10 AVERAGE VELOCITY V FT/SEC 
II Tt=L/(3600*V) HR OR MIN 

PROJECT HART WOOD MARSH ROAD PHASE II 

36431 MIN 

702 MIN 



I 
I 
I INTB 

I 

LOCATION 

UNDERLINE ONE EXISTING 

UNDERLINE ONE Tc 

SHEET FLOW 

CHANNEL FLOW 

TIME OF CONCENTRATION CALCULATIONS 

MADE BY 

CHECKED BY 

BASIN 37 

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=(0007(nL)08)/(P05 SO4) 

PROPOSED 

Tt Through subarea 

Fr 
IN 

(IF IOMIN THAN ASSUME IOMIN) 

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

SHORT 
GRASS 

SMOOTH 
SURFACE 

0150 0011 
165 42 

470 470 
0036 0112 
0158 0004 

12 CROSS SECTIONAL FLOW AREA A SF 
13 WETTED PERIMETER Pw LF 
14 HYDRAULIC RADIUS R = (A / Pw) LF 
15 CHANNEL SLOPE S FT/FT 
16 MANNING S ROUGHNESS COEFFICIENT n 
17 VELOCITY V = (1 49 R 0 667 5 0 5)/n FT/SEC Pipe flow from S 321 

18 FLOW LENGTH L L F to pond (ASAD) 
19 Tt=L/(3600V) HR OR 2660 IMIN 
20 Watershed or subarea Tc or Tt (add Tt in steps 6 11 and 19) 

TOTAL Tc = 36351 MIN 

SHALLOW CONCENTRATED FLOW 

7 SURFACE DESCRIPTION (PAVED OR UNPAVED) 
8 FLOW LENGTH L LF 
9 WATERCOURSE SLOPE S Fri FT 
10 AVERAGE VELOCITY V FT/SEC 
11 Tt=L/(3600 V) HR OR MIN 

I PROJECT HART WOOD MARSH ROAD PHASE II 

HR OR MIN 

DATE 

MSF 14 Oct 08 
BJS 10 Jan 09 

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



INTB 

LOCATION 

UNDERLINE ONE 

UNDERLINE ONE 

SHEET FLOW 

CHANNEL FLOW 

Reference 

TIME OF CONCENTRATION CALCULATIONS 

BASIN 38 

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

MADE BY 

CHECKED BY 

FT 
IN 

HR OR 

TOTAL Ic = 

MSF 
BJS 

14 Oct 08 
10Jan09 

24261 

(iF< 10 MIN THAN ASSUME 10 M1N) 

DATE 

MIN 

SHORT 
1 SURFACE DESCRIPTION GRASS 
2 MANNING S COEFFICIENT n 0 150 
3 FLOW LENGTH L (<300) 291 
4 2 YRJ 24 HR RAINFALL P 470 
5 LAND SLOPE S 0034 
6 Tt=(0007(nL)08)I(P05 SO4) 0255 

12 CROSS SECTIONAL FLOW AREA A SF 
13 WETTED PERIMETER Pw LF 
14 HYDRAULICRADIUS R=(AIPw) LF 
15 CHANNEL SLOPE S FT IFT 
16 MANNING S ROUGHNESS COEFFICIENT n 
17 VELOCITY V =(149*R 0667 S 05)/n FT /SEC Pipe flow from S 353 
18 FLOW LENGTH L L F to pond (AS AD) 
19 Tt=L/(3600V) HR OR 896 IMIN 
20 Watershed or subarea Tc or Tt (add Tt in steps 6 Il and 19) 

SHALLOW CONCENTRATED FLOW 

7 SURFACE DESCRIPTION (PAVED OR UNPAVED) 
8 FLOW LENGTH L LF 
9 WATERCOURSE SLOPE S FT/FT 
10 AVERAGE VELOCITY V FT/SEC 
11 Tt=L/(3600 V) HR OR 

I I MIN 

PROJECT HART WOOD MARSH ROAD PHASE II 

EXISTING PROPOSED 

Tc Tt Through subarea 

1530 MIN 



I 
I 
I INTB 

I 
Reference 

I 

I 

TIME OF CONCENTRATION CALCULATIONS 

MADE BY 

CHECKED BY 

PROJECT HARTW 

I 
LOCATION 

I 

UNDERLINE ONE EXISTING 

IUNDERLINE 
ONE Ic 

SHEET FLOW 

CHANNEL FLOW 

I 
I 

FT 
IN 

HR OR 

TOTAL Tc = 

(iF 10 MIN THAN ASSUME 10 MIN) 

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

I 33 

SHORT 
Ii SURFACE DESCRIPTION GRASS 
2 MANNING S COEFFICIENT n 0150 
3 FLOW LENGTH L (<300) 172 

4 2 YRJ 24 HR RAINFALL P 470 
5 LAND SLOPE S 0035 
6 Tt=(0007(nL)08)/(P05 SO4) 0 166 

12 CROSS SECTIONAL FLOW AREA A SF 
13 WETTED PERIMETER Pw LF 
14 HYDRAULIC RADIUS R = (A I Pw) LF 
IS CHANNEL SLOPE S FT /FT 
16 MANNING S ROUGHNESS COEFFICIENT n 
17 VELOCITY V =(I49 R 0667 S 05)/n FT /SEC Pipe flow from S 369 
18 FLOW LENGTH L L F to ,ond (ASAD) 
19 Tt=L/(3600V) HR OR 1446 MIN I20 Watershed or subarea Tc or Tt (add Tt in steps 6 11 and 19) 

SHALLOW CONCENTRATED FLOW 

I7 SURFACE DESCRIPTION (PAVED OR UNPAVED) 
8 FLOW LENGTH L LF 
9 WATERCOURSE SLOPE S FT/FT 
10 AVERAGE VELOCITY V FT /SEC 
11 Tt=L/(3600 V) HR OR MIN 

I 999 I MIN 

24451 MIN 

DATE 

14 Oct 08 MSF 
BJS 10 Jan 09 

OOD MARSH ROAD PHASE II 

BASIN 39 

PROPOSED 

It Through subarea 



I 
I 
I INTB 

I 

LOCATION 

UNDERLINE ONE EXISTING 

UNDERLINE ONE Tc 

SHEET FLOW 

1 SURFACE DESCRIPTION 
2 MANNING S COEFFICIENT n 

3 FLOW LENGTH L (<300) 
4 2YRJ 24 HR RAINFALL P 

5 LAND SLOPE S 
6 Tt=(0007(nL)08)/(P05 SO4) 

CHANNEL FLOW 

TIME OF CONCENTRATION CALCULATIONS 

MADE BY 

CHECKED BY 

BASIN 3 10 

PROPOSED 

Tt Through subarea 

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

FT 
IN 

HR OR 

(IF 10 MIN THAN ASSUME 

I 753 I 

(IOM1N) 

MIN 

SHORT 
GRASS 

SMOOTH 
SURFACE 

0150 0011 
90 210 

470 470 
0033 0033 
0101 0025 

12 CROS S SECTIONAL FLOW AREA A SF 
13 WETTED PERIMETER Pw LF 
14 HYDRAULIC RADIUS R=(A/Pw) LF 
15 CHANNEL SLOPE S FT/FT 
16 MANNING S ROUGHNESS COEFFICIENT n 

17 VELOCITY V =(l49 R 0667 S 05)/n FT /SEC Pipe flow from S 377 

18 FLOW LENGTH L L F to .ond (ASAD) 

19 Tt=L/(3600V) HR OR 1446 MIN 

20 Watershed or subarea Tc or Tt (add Tt in steps 6 11 and 19) 

TOTAL Tc= 21 991 MIN 

SHALLOW CONCENTRATED FLOW 

7 SURFACE DESCRIPTION (PAVED OR UNPAVED) 
8 FLOW LENGTH L LF 
9 WATERCOURSE SLOPE S FT / FT 

10 AVERAGE VELOCITY V FT/SEC 
11 Tt=LI(3600 V) HR OR MIN 

I PROJECT HARTWOOD MARSH ROAD PHASE II 

DATE 

14 Oct 08 MSF 
BJS 10 Jan 09 

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

Reference 

I 



H twodMa hRadPh eli 
P tDvlpmnt 
P nd 3A & 3B Ha tw d 
I put R 0 t 
12 11 08 

B n 

Warn BASIN 3 Nd POND3A Sttu On t 
G oup BASE Typ SCSU tHyd p phCN 

Un t Hyd og aph Uh484 
Ra nf 11 F 1 Sjrwmd96 

Re nfall Am unt( n) 11 300 
A ea(a ) 6 580 

C v Numb 82 90 
DCIA(%) 0 00 

R ad Ba n 3 

Un t Hyd p aph Uh484 
Ra nf 11 F 1 Sjrwmd96 

R fall Am unt( fl) 11 300 / 
A a) ) 0460 / Cu v Numbe 39 00 

DCIA(%) 0 00 

Off te to ad 

Un t Hyd p aph 
Re nfall F 1 

Ra fall Pm unt) n) 
Aea) 

Cu v Nurnbe 
DCIA(%) 

R ad Ba n 3B 

Un t Hyd p ph 
Ra nIall F 1 

R fall Am unt( n) 
A a(a 

Cu V Nuxnbe 
DC IA) %) 

Off t to ad 

Urn t Hyd g aph 
R nf 11 F 1 

N fall Am nt) n) 
A a(a 

Cu v Nuinbe 
DCIA(%) 

DyTtlRtnt nPond3A 

tJh4 84 
S j rwrnd9 6 
11 300 / 
0 030 
39 00 
0 00 

Uh4 84 
Sjrwmd96 
11 300 
0 070 
39 00 
0 00 

Un t Hyd og aph Uh4B4 
Na of 11 F 1 Sjrwmd96 

Na fall Am unt) n) 11 300 
A ea(a ) 10 800 

Cu v Nuinbe 39 00 d 

DCIA(%) 0 00 

R ad Ba n 3B 

Nain BASIN 3 1A 
Cr up BASE 

Uh4 84 
Sj wmd96 
11 300 
4 550 
83 30 
0 00 

/1 

P k p Fa t 
St rmflu at n(h 

T m f Con (in n) 
Tin Shft(h 

MaxAllwbl 0(f) 

P k np Fe t 
St mDuat )h 

T in f C n )m n) 
Tm Shft)h 

Max All wabl Q) f 

P ak ng Fa t 
StrmDu t (h 

Tm f Co (inn) 
Tm Shft(h 

MxAllwabl Q(f) 

P k ng Fe t 
St mDuat )h 

->/ T in f C n (in n) 
T in Sh ft)h 

N x All w hi Q) f 

484 0 
96 00 
39 41 
0 00 
999999 000 

P ak np Fe t 484 0 
St in Du at n(h ( 96 00 

T me f C n (in ) 21 99 
T in Sh ft)h ) 0 00 

Max All wabi 0) f ) 999999 000 

484 0 
96 00 
23 59 
0 00 
999999 000 

Pak pFat 4840 
St in 0 t n(h ) 96 00 

T me f C n )m n) 10 79 
T in Sh ft)h ) 0 00 

Max All wabl 0) f ) 999999 000 

494 0 
96 00 
17 74 
0 00 
999999 000 

N d POND 3A Statu On t 
Typ SCS U t Hyd p aph CN 
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96 00 
5 00 
0 00 
999999 000 
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Ha tw d Mar h Road Ph 
P tDvlpmnt 
P nd 3A & 3B Ha tw d 
Hyd lgyTm S 

12 11 08 

II 

Rp t 

S inulat on Nod T in V lion V lion Rat 
h ft3 n f 

25Y96H POND 33 64 00 110666 445 2 356 1 673 
25Y96H POND 3B 65 00 115520 969 2 459 1 024 
25Y96H POND 33 66 00 119225 734 2 538 1 035 
25Y96H POND 3B 67 00 122969 422 2 618 1 045 
25Y96H POND 3B 68 00 126749 664 2 698 1 055 
25 Y9 SN POND 3B 69 00 129923 477 2 766 0 708 
25Y96H POND 3B 70 00 132481 688 2 820 0 713 
25Y96H POND 3B 71 00 135054 516 2 875 0 716 
25Y96H POND 3B 72 00 137639 625 2 930 0 720 
25Y96H POND 3B 73 00 139612 016 2 972 0 376 
25Y96H POND 3B 74 00 140967 938 3 001 0 377 
25Y96H POND 33 75 00 142328 016 3 030 0 378 
25Y96H POND 3B 76 00 143692 250 3 059 0 380 
25Y96H POND 38 77 00 145066 203 3 088 0 384 
25Y96H POND 38 78 00 146449 906 3 118 0 385 
25Y96H POND 3B 79 00 147837 719 3 147 0 386 
25Y96H POND 33 80 00 149229 625 3 177 0 387 
25Y96H POND 3B 81 00 150619 938 3 207 0 385 
25Y96H POND 33 82 00 152008 609 3 236 0 386 
25Y96H POND 3B 83 00 153401 234 3 266 0 387 
25Y96H POND 3B 84 00 154797 797 3 296 0 388 
25Y96H POND 3B 85 00 156198 250 3 325 0 390 
25Y96H POND 3B 86 00 157602 594 3 355 0 391 
25Y96H POND 3B 87 00 159010 813 3 385 0 392 
25Y96H POND 33 88 00 160422 844 3 415 0 393 
25Y96H POND 3B 89 00 161844 500 3 446 0 397 
25Y96H POND 33 90 00 163275 750 3 476 0 398 
25Y96H POND 38 91 00 164710 828 3 507 0 399 
25 Y9 6 H POND 38 92 00 166149 656 3 537 0 400 
25Y96H POND 3B 93 00 167586 406 3 568 0 398 
25Y96H POND 38 94 00 169021 016 3 598 0 399 
25Y96H POND 33 95 00 17It 97 3 629 0 400 
25Y96H POND 38 96 00 3 660 0 400 
25Y96H POND 3B 97 00 1T 47 3 675 0 000 
25Y96H POND 33 98 00 172618 563 3 675 0 000 
25Y96H POND 33 99 00 172618 563 3 675 0 000 
25Y96H POND 38 100 00 172618 3 675 0 000 
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H tw dM hR dPh II 
P tDvlpmnt 
P d3A&3BH tw d 
Nd Mn/MxRp t 
12 11 08 

MaxTm Mx WanngMxDlt MxSuf MaxTm Mx MxTm Mx 
Nain G UP S mul t n Stag St g St g St g A Infi w Infi w Outfi w Oitf1 w 

h ft ft ft ft2 h f h f 

POND 3A BASE 25Y24H 27 02 116 496 118 000 0 0050 177920 12 00 92 481 13 39 \5 29'" 
POND 3B BASE 25Y24F1 26 02 116 496 118 000 0 0036 46382 12 00 14 514 0 00 0-O00 

4 

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



INTB 
PROJECT 

LOCATION 

BASIN LIMITS 

HART WOOD MARSH ROAD 

BASIN 3 

STA 

TOTAL TREATMENT AREA 

IMPERVIOUS AREA 

UNDERINE ONE 

UNDERINE ONE 

UNDERINE ONE 

REQUIRED TREATMENT VOLUME 

1) COMPUTE FIRST 05 INCH OF RUNOFF FROM PROJECT 

CONTROLLING CRITERIA 

(05 /12) 

(05 /12) 

(1 25 /12) 

(05 /12) 

REQUIRED TREATMENT VOLUME 

POLLUTION ABATEMENT VOLUME 

152+3900 

RETENTION 

DRY 

ONLINE 

x 2751 AC 

FOR ONLINE TREATMENT ADD 05 INCH OF RUNOFF 

x 2751AC 

x 1514AC 

FOR ONLINE TREATMENT ADD 05 INCH OF RUNOFF 

x 2751 AC 

TOTAL 

2 

2751 

1514 
I 

DETENTION 

WET 

OFFLINE NOTE TOTAL RETENTION OF RUNOFF 

TOTAL 

2) COMPUTE 1 25 INCHES TIMES IMPERVIOUS AREA 

CL CONST HARTWOOD MARSH ROAD 

MADE BY 

CHCKBY 

1 is, 

2721 

I 
272 I 

- ç-A4 
(excludes pond) 

AF 

DATE 

2 291 AF 

to STA 226+00 00 

1 15 AF 

1 isl AF 

1 581 AF 

MSF 15 Oct 08 

BJS 10 Jan 09 

AC 

AC 



I 

I 

INTB 

REQUIRED TREATMENT VOLUME 

TOP EL OF TREATMENT VOLUME 

PERCOLATION RATE 

FACTOR OF SAFTEY 

r3 

3A & 3B 

AVG SHWT ELEVATION 

AVG GROUND WATER TABLE ELEVATION 

AVG EXIST GROUND ELEVATION AT BORING LOCATIONS 

NOTE ABOVE INFORMATION PER POND BORINGS PROFILES ARDAMAN & ASSOCIATES JUNE07 

2 72 

11363 I 

40 

2 

AF 

Ft/Day or 

MADE BY 

CHCK BY 

103 91 

11001 

10( 

Ft (NAVD) 

Ft (NAVD) 

Ft (NAVD) 

Inches/Hr 

7c 

DATE 

MSF 
BJS 

30 Sep 08 

10 Jan 09 

34 3 
-, ?' 6C. 

-v4 1v-t... 
\j CLw-L 

4 

30, o- 

Boring Approx Depth to Estimated Average Depth to Estimated Average 

10386 
AB P8 123 25 25 0 98 3 9586 17 106 25 
ABP9 11847 250 935 17 10147 

STAGE AREA AVERAGE AREA INCREMENTAL VOL 
Ft (NAVD) AC AC AF 

1130 417 000 
4.)G.0 430 

1140 444 430 
4 58 

1150 472 458 
4 86 

1160 500 486 
5 15 

1170 530 515 
5 44 

1180 559 544 
5 73 

1190 588 573 
TOTAL 3006 

I 
I STAGE / STORAGE CALCULATIONS 

PROJECT HARTWOOD MARSH ROAD 

Note Above information per pond boring profiles Ardaman & Associates May 2007 
Per Ardaman report groundwater not encountered 

I POND 

Inches/Hr 201 

I 
I 
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I 
I 
I 
I 
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Protect Data 

Project Name 

Simulation Description 

Project Number 

Engineer 

Supervising Engineer 

Date 

Aquifer Data 

Base Of Aquifer Elevation [B] (ft datum) 

Water Table Elevation [WT] (ft datum) 

Horizontal Saturated Hydraulic Conductivity [KhJ (ft/day) 

Fillable Porosity En] (/) 
Unsaturated Vertical Infiltration Rate [Iv] (ft/day) 

Maximum Area For Unsaturated Infiltration [Av] (ft2) 

Geometry Data 

Hartwood Marsh Road Phase II 

Pond 3 Water Quality Recovery 

41561 1 

MSF 

1211 2008 

Equivalent Pond Length EL] (ft) 1062 0 

Equivalent Pond Width [W} (if) 300 0 

Ground water mound is expected to intersect the pond bottom 

Stage vs Area Data 

PONDS Version 3 2 0145 
Retention Pond Recovery Refined Method 

Copyright 2000 
Devo Seereeram Ph D P E 

10300 

10400 

2000 

2500 

1333 

1877436 

Hartwood Marsh Road Phase II 01 11 2009 122529 Page 1 

Stage 
(ft datum) 

Area 
(ft2) 

11300 1816452 
11400 1934064 

/11500 2056032 / 1j6_---21 78000. 
r 11700 2435004 

00 256132 8 
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Scenario Input Data 

Scenario 1 Water Quality 

Hydrograph Type 
Modflow Routing 

Treatment Volume (ft3) 

Initial ground water level (ft datum) 

Time After 
Storm Event 

(days) 

o ioo 
o 250 
0 500 
1 000 
1 500 

PONDS Version 3 2 0145 
Retention Pond Recovery Refined Method 

Copyright 2000 
Devo Seereeram Ph D P E 

Slug Load 
Routed with infiltration 

98881 2 

Time After 
Storm Event 

(days) 

2 000 
2 500 
3 000 
3 500 
4 000 

default 10400 

Hartwood Marsh Road Phase II 01 11 2009 12 25 30 Page 2 
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Detailed Results Scenario 1 Water Quality 

PONDS Version 32 0145 
Retention Pond Recovery Refined Method 

Copyright 2000 
Devo Seereeram Ph D P E 

Elapsed 
Time 

(hours) 

0000 
0002 
2400 
6000 

12 000 
24000 
36000 
48 000 
60000 
72000 
84 000 
96000 

Inflow 
Rate 
(ft Is) 

164802000 
164802000 

00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 

Outside 
Recharge 

(ft/day) 

00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 

Stage 
Elevat on 
(ft datum) 

104000 
113534 

Infiltraton 
Rate 
(ft /s) 

000000 
2800520 

Overflow 
0 scha ge 

(ft Is) 

000000 
000000 

Cumulative 
Inflow 

Volume (ft ) 

00 
988812 
988812 
98881 2 
98881 2 
98881 2 
98881 2 
98881 2 
98881 2 
98881 2 
98881 2 
98881 2 

Cumulatve 
Intiltrat on 

Volume (ft) 

00 
1681 

988812 
98881 2 
988812 
98881 2 
98881 2 
98881 2 
98881 2 
98881 2 
98881 2 
98881 2 

Cumulative 
Discharge 

Volume (ft ) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Flow 
Type 

NA 
u/P 
dry7 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 

0 
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Scenario Input Data 

Scenario 1 25 year/96 hour 

Hartwood Marsh Road Phase II 

Hydrograph Type Slug Load 
Modflow Routing Routed with infiltration 

Treatment Volume (ft3) 1114578 

Initial ground water level (ft datum) default 10400 

PONDS Version 3 2 0145 
Retention Pond Recovery Refined Method 

Copyright 2000 
Devo Seereeram Ph D P E -Th 

(,1 

01132009 094108 Page2 

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) 

0 100 3 000 6 500 10 000 13 500 
0 250 3 500 7 000 10 500 14 000 
0 500 4 000 7 500 11 000 14500 
1 000 4 500 8 000 11 500 
1 500 5 000 8 500 12000 
2 000 5 500 9 000 12500 
2 500 6 000 9 500 13 000 





PONDS Version 3 2 0145 
Retention Pond Recovery Refined Method 

Copyright 2000 
Devo Seereeram Ph D P E 

5q 

Detailed Results Scenario 1 25 year/96 hour 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulat ye Cumulative 
Time Rate Recharge Elevaton Rate Discharge Inflow Infiltration Discharge Flow 

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

0000 1857630000 00000 t04000 000000 000000 00 00 00 NA 
0002 185763 0000 00000 1 18 &38) 28 03264 000000 1114578 0 168 1 00 U/P 
2400 00000 00000 116767 3538176 000000 11145780 3413561 00 U/P 
6000 00000 00000 115039 1931791 000000 11145780 7194630 00 U/S 

12000 00000 00000 114734 248472 000000 11145780 7818775 00 5 
24000 00000 00000 114372 144443 000000 11145780 8542393 00 5 
36 000 0 0000 0 0000 114 105 1 09097 0 00000 1114578 0 9066763 00 S 
48000 00000 00000 113889 089073 000000 11145780 9484987 00 S 

60000 00000 00000 113 705 0 75953 000000 11145780 983635 1 00 S 

72000 00000 00000 113544 066581 000000 11145780 10141220 00 5 
84000 00000 00000 113399 059490 000000 11145780 10411610 00 5 
96000 00000 00000 113268 053903 000000 11145780 10655220 00 S 

108000 00000 00000 113147 049364 000000 11145780 10877330 00 S 

120000 00000 00000 113035 031070 000000 11145780 11081720 00 5 
132000 00000 00000 112915 007414 000000 11145780 11145780 00 IZTIeVL 
144000 00000 00000 112796 000000 000000 11145780 11145780 00 S' 
156000 00000 00000 112685 000000 000000 11145780 11145780 00 5 
168000 00000 00000 112582 000000 000000 11145780 11145780 00 5 
180 000 00000 00000 112485 000000 000000 11145780 11145780 00 5 
192000 00000 00000 112393 000000 000000 11145780 11145780 00 S 

204000 00000 00000 112306 000000 000000 11145780 11145780 00 S 

216000 00000 00000 112223 000000 000000 11145780 11145780 00 S 

228 000 00000 00000 112 144 000000 000000 11145780 11145780 00 S 

240000 00000 00000 112069 000000 000000 11145780 11145780 00 S 

252000 00000 00000 111 997 000000 000000 11145780 11145780 00 S 

264000 00000 00000 111 928 000000 000000 11145780 11145780 00 S 

276000 00000 00000 111 862 000000 000000 11145780 11145780 00 5 
288000 00000 00000 111 798 000000 000000 11145780 11145780 00 S 

300000 00000 00000 111 736 000000 000000 11145780 11145780 00 S 

312000 00000 00000 111677 000000 000000 11145780 11145780 00 5 
324000 00000 00000 111 620 000000 000000 11145780 11145780 00 5 
336000 00000 00000 111 565 000000 000000 11145780 11145780 00 S 

348000 00000 00000 111 511 11145780 11145780 00 NA 

Hartwood Marsh Road Phase II 01132009 094109 Page3 
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Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies Inc Page 2 of 2 

I 

25Y96H POND 5 57 25 116805 016 1 848 3 496 
25Y96H POND 5 57 50 119958 313 1 898 3 511 
25Y96H POND 5 57 75 123124 891 1 948 3 526 
25Y96H POND 5 58 00 126307 703 1 999 3 547 
25Y96}I POND 5 58 25 130222 695 2 061 5 153 
25Y96H POND 5 58 50 135309 547 2 141 6 151 
25Y96H POND 5 58 75 140937 219 2 230 6 355 
25Y961-1 POND 5 59 00 146691 484 2 321 6 433 

25Y96H POND 5 59 25 153819 594 2 434 9 408 
25Y96H POND 5 59 50 163236 109 2 583 11 518 

25Y96}i POND 5 59 75 195314 453 3 091 _59'76N\ 
25Y96H POND 5 60 00 262901 719 4 160 '-90A22 
25Y96H POND 5 60 25 326456 125 5 166 50 805 
25Y96H POND 5 60 50 360202 313 5 700 24 186 
25Y96H POND 5 60 75 377484 063 5 973 14 218 
25Y96H POND 5 61 00 388525 469 6 148 10 319 
25Y96H POND 5 61 25 396677 188 6 277 7 796 
25Y96H POND 5 61 50 403129 906 6 379 6 543 
25Y96H POND 5 61 75 408930 938 6 471 6 348 
25Y96H POND 5 62 00 414628 063 6 561 6 312 
25Y96H POND 5 63 00 433071 844 6 853 3 934 
25Y96H POND 5 64 00 447241 000 7 077 3 938 
25Y96H POND 5 65 00 458614 531 7 257 2 381 
25Y96H POND 5 66 00 467190 125 7 392 2 383 
25Y96H POND 5 67 00 475773 938 7 528 2 386 
25Y96H POND 5 68 00 484363 531 7 664 2 386 
25Y96H POND 5 69 00 491524 094 7 777 1 592 
25Y96H POND 5 70 00 497255 656 7 868 1 593 
25Y96H POND 5 71 00 502987 125 7 959 1 592 
25Y96H POND 5 72 00 508714 844 8 050 1 590 
25Y96H POND 5 73 00 513068 125 8 118 0 828 
25Y96H POND 5 74 00 516049 156 8 166 0 828 
25Y96H POND 5 75 00 519030 938 8 213 0 828 
2 5Y96H POND 5 76 00 522013 656 8 260 0 829 
2 5Y96H POND 5 77 00 525009 313 8 307 0 836 
25Y96H POND 5 78 00 528018 000 0 355 0 836 
25Y96H POND 5 79 00 531027 313 8 403 0 836 
25Y96H POND 5 80 00 534037 625 8 450 0 836 
25Y96H POND 5 81 00 537036 500 8 498 0 830 
25Y96H POND 5 82 00 540023 875 8 545 0 830 
25Y96H POND 5 83 00 543012 000 8 592 0 830 
25Y96H POND 5 84 00 546UO3 063 8 639 0 830 
25Y96H POND 5 05 00 548990 688 8 687 0 831 
25Y96H POND 5 86 00 551981 125 8 734 0 831 
25Y96H POND 5 87 00 554972 188 8 781 0 831 
25Y96H POND 5 88 00 557964 188 8 829 0 831 
25Y96H POND 5 09 00 560969 000 8 876 0 838 
25Y96H POND 5 90 00 563986 813 8 924 0 838 
25Y96H POND 5 91 00 567005 250 8 972 0 839 
25Y96H POND 5 92 00 570024 375 9 020 0 839 
25Y96H POND 5 93 00 573032 063 9 067 0 832 
25Y96H POND 5 94 00 576028 125 9 115 0 832 
25Y96H POND 5 95 00 5790 4 938 9 162 0 833 
25Y96H POND 5 96 00 82015 06 9 209 0 829- 
25Y96H POND 5 97 00 583506 500 / 9 233 (0 oo.c.) 
25Y96H POND 5 98 00 583506 500 j 9 233 0 000 
25Y96H POND 5 99 00 583506 500 / 9 233 0 000 
25Y96H POND 5 100 00 583506 500 1 9 233 0 000 
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INTB 
PROJECT 

POND 

Per Ardaman report groundWateiot encountered 

AVG SHWT ELEVATION 

AVG GROUND WATER TABLE ELEVATION 

AVG EXIST GROUND ELEVATION AT BORING LOCATIONS 

STAGE / STORAGE CALCULATIONS 

HARTWOOD MARSH ROAD PHASE II 

MADE BY 

CHCK BY 

A?Tfl& Associates June 2008 

7 
872 

I GNE 

1042 

msf 
BJS 

24 Sep 08 
8 Jan09 

Ft (NAVD) 

Ft (NAVD) 

Ft (NAVD) 

TOP EL OF TREATMENT VOLUME 

AVE PERCOLATION RATE 

FACTOR OF SAFI EY 

10127 

21 

2 

Ft 

Ft IDay or 105( 

5 25 

Inches/Hr 

Inches/Hr 

> 

DATE 

Cvk3 ?'1l. 

\!' 
O 

'J g 
/41) 

y_- 

I 

Bonn: 

Approx 
Existing 
Ground 

Elevation 

Depth to 
Encountered 

Water 
Surface 

Depth to 
Seasonal 

High Water 
Surface 

Estimated 
Seasonal 

High Water 
Elevation 

Average 
Estimated 
Seasonal 

High Water 
Elevation 

AB P61 1094 17 9249 

87215 
ABP62 10427 'siI 17 8727 
AB P63 101 1 GNE 17 

AB P64 10195 GNE 17 8495 1 

STAGE AREA AVERAGE AREA INCREMENTAL VOL 
Ft (NAVD) AC AC AF 

900 083 000 
0 86 

910 090 086 
1 00 

920 102 100 
I 06 

930 III 106 
119 

940 119 119 
I 24 

950 128 124 
I 33 

960 138 133 
1 42 

970 147 142 
1 52 

980 156 152 
1 61 

990 166 161 
171 

1000 176 171 
1 81 

1010 186 181 
203 

1020 220 203 
TOTAL 1680 

1 q(a 

Note Above er pond boring profiles 
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Proiect Data 

Project Name 

/ 
91 00 
9200 
9300 
9400 

0Q 
9600 
9700 
9800 
9900 

10000 
101 00 

-QQ 

PONDS Version 3 2 0145 
Retention Pond Recovery - Refined Method 

Copyright 2000 
Devo Seereeram, Ph D, P E 

Hartwood Marsh Road Phase II 

Simulation Description Pond 5 Water Quality Recovery 

IN 

8600 

8700 

21 00 

2500 

140 

84942 0 
C-&Lc,Lc 6e<1 V 

Hartwood Marsh Road Phase II 0111 2009 153415 Page 1 

(o2 

Project Number 41561 1 

Engineer MSF 

Supervising Engineer 

Date 12112008 

Aquifer Data 

Base Of Aquifer Elevation [B] (ft datum) 

Water Table Elevation [WT] (ft datum) 

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

Fillable Porosity En] (%) 

Unsaturated Vertical Infiltration Rate [lv] (ftlday) 

Maximum Area For Unsaturated Infiltration [Av] (ft2) 

Geometry Data 

Equivalent Pond Length [L] (ft) 424 0 

Equivalent Pond Width [W] (ft) 255 0 

Ground water mound is expected to intersect the pond bottom 

Stacie vs Area Data 

Stage 
(ft datum) 

Area 
(ft2) 

29131 oO 
32636 0 
36285 0 
40078 0 
45865 0 
50550 0 
55346 0 
60253 0 
65271 0 
70400 0 
75640 0 
80991 0 
96044 0 - 



Scenario Input Data 

Scenario 1 Water Quality 

Hydrograph Type Slug Load 
Modflow Routing Routed with infiltration 

Treatment Volume (ft3) 81457 

Initial ground water level (ft datum) default 87 00 

Time After Time After 
Storm Event Storm Event 

(days) (days) 

0 100 
0 250 
0 500 
1 000 
1 500 

2 000 
2 500 
3 000 
3 500 
4 000 

Hartwood Marsh Road Phase ii 0111 2009 15 34 16 Page 2 

iO3 

I PONDS Version 3 2 0145 
Retention Pond Recovery - Refined Method 

Copyright 2000 
Devo Seereeram, Ph D, P E 



Detailed Results Scenario 1 Water Quality 

PONDS Version 3 2 0145 
Retention Pond Recovery - Refined Method 

Copyright 2000 
Devo Seereeram, Ph D, P E 

Flow 
Type 

NA 
u/P 
u/P 
dr 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 

ihvS 

Hartwood Marsh Road Phase II 0111 2009 153417 Page 3 

Elapsed 
Time 

(hours) 

Inflow 
Rate 
(ft3/s) 

Outside 
Recharge 

(ft/day) 

Stage 
Elevation 
(ft datum) 

Infiltration 
Rate 

(ft3/s) 

Overflow 
Discharge 

(fP/s) 

Cumulative 
Inflow 

Volume (ft3) 

Cumulative Cumulative 
Infiltration Discharge 

Volume (ft3) Volume (ft3) 

0000 135761700 00000 87000 0 00000 0 00000 00 00 00 
0002 135761700 00000 92433 472129 000000 814570 283 00 
2 400 0 0000 0 0000 90 923 3 68858 0 00000 814570 530922 00 
6000 0 0000 0 0000 814570 814570 00 

12000 00000 00000 814570 814570 00 
24 000 0 0000 0 0000 814570 814570 00 
36000 0 0000 0 0000 814570 814570 00 
48 000 0 0000 0 0000 814570 814570 00 
60 000 0 0000 0 0000 814570 814570 00 
72 000 0 0000 0 0000 814570 814570 00 
84 000 0 0000 0 0000 814570 814570 00 
96000 0 0000 0 0000 814570 814570 00 



Scenario Input Data 

Scenario 1 25 year/96 hour 

Hydrograph Type Slug Load 
Modflow Routing Routed with infiltration 

Treatment Volume (ft3) 582015 

PONDS Version 32 0145 
Retention Pond Recovery Refined Method 

Copyright 2000 
Devo Seereeram Ph D P E 

Initial ground water level (ft datum) default 87 00 

Hartwood Marsh Road Phase ii 0111 2009 16 08 53 Page 2 

(O(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) 

0 100 2 500 6 500 9 500 12 500 
0250 3000 7000 10000 13000 
0500 3500 7500 10500 13500 
1 000 4 000 8 000 11 000 14 000 
1500 4500 8500 11500 14500 
2 000 6 000 9 000 12 000 



Detailed Results Scenario 1 25 year/96 hour 

PONDS Version 3 2 0145 
Retention Pond Recovery Refined Method 

Copyright 2000 
Devo Seereeram Ph D P E 

fc3 C/ Re'eec 

rnOm 3 

e to 3(xo c -4* 

p 

tOl 

t I I 01D 

to 

Io 

o 000 97002 5000 0 0000 70O8 0 00000 0 00000 0 0 0 0 0 

0002 970025000 00000 ( 100 279) 586314 000000 5820150 352 0 

2400 00000 00000 L__._98821 1081897 000000 5820150 1089949 0 

6000 00000 00000 97280 548814 000000 5820150 2141753 0 

12000 00000 00000 96908 095089 000000 5820150 2381241 0 

24000 00000 00000 96471 054555 000000 5820150 2655637 0 

36000 00000 00000 96150 040827 000000 5820150 2852593 0 

48000 00000 00000 95891 033064 000000 5820150 3008381 0 

60000 00000 00000 95671 027982 000000 5820150 3138262 0 

72000 00000 00000 95479 024355 000000 5820150 3250143 0 

84000 00000 00000 95308 021615 000000 5820150 3348688 0 

96000 00000 00000 95152 019459 000000 5820150 3436895 0 

108000 00000 00000 95010 017586 000000 5820150 3516814 0 

144000 00000 00000 94661 014060 000000 5820150 3709175 0 

156000 00000 00000 94551 013348 000000 5820150 3768787 0 

168000 00000 00000 94447 012500 000000 5820150 3824498 0 

180000 00000 00000 94349 011753 000000 5820150 3876786 0 

192000 00000 00000 94257 011089 000000 5820150 3926042 0 

204000 00000 00000 94168 010494 000000 5820150 3972592 0 

216000 00000 00000 94084 009958 000000 5820150 401671 1 0 

228000 00000 00000 94003 009473 000000 5820150 4058633 0 

240000 00000 00000 93926 009032 000000 5820150 4098559 0 

252000 00000 00000 93852 008628 000000 5820150 4136667 0 

264000 00000 00000 93781 008258 000000 5820150 4173108 0 

276000 00000 00000 93712 007917 000000 5820150 4208016 0 

288000 00000 00000 93646 007601 000000 5820150 4241507 0 

300000 00000 00000 93583 007308 000000 5820150 4273687 0 

312000 00000 00000 93521 007036 000000 5820150 4304648 0 

324000 00000 00000 93461 006781 000000 5820150 4334475 0 

336000 00000 00000 93404 006544 000000 5820150 4363241 0 

348000 00000 00000 93348 5820150 439101 4 0 

Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 

Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge 

(hours) (ft Is) (ft/day) (ft datum) (ft /s) (ft /s) Volume (ft) Volume (ft) Volume (ftj 

Hartwood Marsh Road Phase II 0111 2009 160853 Page 3 

Flow 
Type 

NA 
U/P 
U/P 
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5 
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S 
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5 
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PONDS Version 3 2 0145 

Retention Pond Recovery Refined Method 

I Copyright 2000 
Devo Seereeram Ph D P E 

Proiect Data 

Project Name Hartwood Marsh Road Phase II 

ISimulation Description Pond 6 Water Quality Recovery 

Project Number 41561 1 

IEngineer MSF 

Supervising Engineer 

Date 12102008 

Unsaturated Vertical Infiltration Rate [lv] (ft/day) 10 0 

Maximum 

Area For Unsaturated Infiltration [AvJ (if2) 50699 5 

Geometry Data 

Equivalent Pond Length EL] (if) 265 0 

I Equivalent Pond Width [W] (if) 183 0 

Ground water mound is expected to intersect the pond bottom 

Stage vs Area Data 

Stage Area 
(ft datum) (ft2) 

11200 479160 
11300 500940 
11400 553212 

11500 
592416 

11600 635976 I" 
11700 675180 

I 
I 
I 

Hartwoocj Marsh Road Phase II 12 10 2008 085045 Page 1 

ILø(-o 

Aquifer Data 

Base Of Aquifer Elevation [B] (ft datum) 97 00 

Water Table Elevation [WT] (ft datum) 98 00 

Horizontal Saturated Hydraulic Conductivity [Kh] (ftlday) 15 00 

Fillable Porosity En] (1) 25 00 



Scenario Input Data 

Scenario 1 Water Quality 

Hydrograph Type Slug Load 
Modflow Routing Routed with infiltration 

Treatment Volume (ft) 35283 6 . 

Initial ground water level (ft datum) default 98 00 

Time After Time After 
Storm Event Storm Event 

(days) (days) 

PONDS Version 3 2 0145 
Retention Pond Recovery Refined Method 

Copyright 2000 
Devo Seereeram Ph D P E 

/ 

Hartwood Marsh Road Phase II 12 10 2008 08 5046 Page 2 

Lp 

0100 2000 
0250 2500 
0500 3000 
1000 3500 
1500 4000 



I 
I 

PONDS Version 3 2 0145 
Retention Pond Recovery Refined Method 

Copyright 2000 
Devo Seereeram Ph D P E 

'2 14 hV'. 

Hartwood Marsh Road Phase II 12 10 2008 085047 Page 3 

(LoS 

Detailed Results Scenario 1 Water Quality 

Elapsed InC low Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative 
Time Rate Rec arge Elevation Rate Discharge Inflow Infiltration D scharge Flow 

(hours) (ft Is) (ft/ ay) (ft datum) (ft Is) (ft Is) Volume (ft) Volume (Ct) Volume (ft) Type 

0 000 5880 6000 0000 98 000 000000 0 00000 0 0 0 0 00 N A 
0 002 5880 6000 0000 112 724 554198 0 00000 35283 6 33 3 00 
2400 00000 0000 352836 352836 00 dry 
6000 0 0000 0000 35283 6 352836 00 dry 

12 000 00000 0000 352836 352836 00 dry 
24000 0 0000 0000 35283 6 35283 6 00 dry 
36 000 00000 0000 352836 352836 00 dry 
48000 0 0000 0000 35283 6 35283 6 00 dry 
60 000 00000 0000 352836 352836 00 dry 
72 000 00000 0000 352836 352836 00 dry 
84000 00000 0000 352836 352836 00 dry 
96000 00000 0000 352836 352836 00 dry 



PONDS Version 3 2 0145 
Retention Pond Recovery Refined Method 

Copyright 2000 
Devo Seereeram Ph D P E 

Hartwood Marsh Road Phase II 12 10 2008 08 52 02 Page 3 

Ri 

Detailed Results Scenario 1 

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 Is) (ft Is) Volume (ft) Volume (ft ) Volume (ft) Type 

0000 436173900 00000 98000 000000 000000 00 00 00 NA 
0002 436173900 00000 116636 554709 000000 2617043 333 00 U/P 
2400 00000 00000 115645 728929 000000 2617043 635867 00 U/P 
6000 00000 00000 114060 631231 000000 2617043 1566643 00 U/P 

12000 00000 00000 111272 324198 000000 2617043 2617043 00 u/S 
24000 00000 00000 109708 000000 000000 2617043 2617043 00 5 
36000 00000 00000 108789 000000 000000 2617043 2617043 00 5 
48000 00000 00000 108137 000000 000000 2617043 2617043 00 5 
60000 00000 00000 107633 000000 000000 2617043 2617043 00 5 
72000 00000 00000 107222 000000 000000 26J.ZU43-.... 2617043 00 S 
84000 00000 00000 106877 000000 000000 217043 ) 2617043 00 S 
96000 00000 00000 106579 f 2617043/ 2617043 00 NA 



H tw dM hR dPh eli 
P t D velopm nt 
Pnd7H twod 
Input H p rt 
10/18/08 

Un t Hyd g aph Uh484 P k g F t 484 0 

H of 11 F 1 Sjrwmd96 St rm Du t n(h ( 96 00 
R f 11 Am unt( n) 11 300 T in f Con (in n) 67 28 

A e (a ( 5 600 T in Sh ft(h ) 0 00 
C V Numb 87 10 M All w ble Q( f ) 999999 000 

DCIA(%) 0 00 

R dB n 

Nam BASIN 7 1 Nd POND7 SItu On te 
C up BASE Typ SCSUntHyd g phCN 

Un C Hyd 09 aph Uh484 P k ng F t 484 0 

H nf 11 F 1 Sjrwmd96 A St tin Din t n(h ) 96 00 
H nf 11 Am uflt( fl) 11 300 T in f Con (in n( 5 00 

A ( ) 2 540 T in Sh ft(hr ) 0 00 
Cu v Numb 61 80 il M x All w ble Q( f ) 999999 000 

DCIA(%) 0 00 

Dry T t 1 Retent n P nd 7 

Un t Hyd g aph Uh484 / I 
H of 11 F 1 Sjrwind 

H nf 11 Am nt( n) 11 300, ' 

A ( ) 2 520 ' 

C v Numb 39 00 
DCIA(%) 0 00 

Off tet d 

Nam BASIN 7 3 

C o p BASE 

Un I Hyd g ph Ub484 
R f 11 F 1 Sjrwind96 

R f 11 Am unt( fl( 11 300 
A (a ( 3 450 

C v Numb 39 00 J 
DCIA(%) 0 00 

Off te I d 

Nod 

P k ng F t 484 0 

St rm D t on(h ) 96 00 
T m f Con (in n) 65 76 

Pin Sh ft(h ) 000 
H All wable Q( f ) 999999 000 

Nd POND7 Stt 0 
Typ SCSU tHyd g phCN 

P k ng F t 484 0 

St tin D I (h ( 96 00 
T in f Co (m n) 60 32 

P in Sh ft(h ) 0 00 
N All w ble Q( f ) 999999 000 

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies Inc Page 1 of 4 

DyTtlRtnt Pnd7 

St ge(ft) A (a 

153 000 0 8300 
154 000 0 9100 
155 000 0 9800 
156 000 1 0600 
157 000 1 1500 
158 000 1 2300 
159 000 1 3200 
160 000 1 4100 
161 000 1 5100 

Hyd 1 gySmi I n 

B n 

Ham BASIN 7 Nd POND7 Stt Dot 
G p BASE Typ SCS U t Hyd g ph CN 

Narn BASIN 7 2 N ci POND 7 St I On t 

G up BASE Typ SCS U t Hyd g ph CN 

Ham POND 7 B Fl w( f ) 0 000 In 1 St g (ft) 153 000 
Gr p BASE N n St g (ft) 160 000 
Typ Stg/A 
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I 
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I INTB 
PROJECT 

LOCATION 

BASIN LIMITS 

TOTAL TREATMENT AREA 

IMPERVIOUS AREA 

UNDERINE ONE 

UNDERINE ONE 

UNDERINE ONE 

STA 

CONTROLLING CRITERIA 

REOUIRED TREATMENT VOLUME 

BASIN 7 

(05 /12) 

(1 25 /12) 

(0 5 /12) 

HART WOOD MARSH ROAD PHASE II 

1 
299+91 00 

x 1572AC 

FOR ONLINE TREATMENT ADD 05 INCH OF RUNOFF 

(05/12) x 1572AC = 

TOTAL 

2) COMPUTE 1 25 INCHES TIMES IMPERVIOUS AREA 

x 453AC 

FOR ONLINE TREATMENT ADD 05 INCH OF RUNOFF 

x 1572AC 

1 

TOTAL 

MADE BY 

CHCK BY 

CL CONST HARTWOOD MARSH ROAD 

1572 AC ,4 ((7 
4 53 AC 

RETENTION DETENTION 

DRY WET 

ONLINE OFFLINE NOTE TOTAL RETENTION OF RUNOFF 

0661 

1 311 

I 
131 

MSF 
BJS 

28 Jun 08 

1009 

AF/ 

DATE 

I 
I POLLUTION ABATEMENT VOLUME 

I REOUIRED TREATMENT VOLUME 

1) COMPUTE FIRST 05 INCH OF RUNOFF FROM PROJECT 

to STA I 322+95 00 

0661 AF 

0471 AF 

0 661 AF 

1 131 AF 

I 
I 
I 
I 
I 

I 
1 

AF 

AF 

I 
I 
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Proiect Data 

Project Name Hartwood Marsh Road Phase II 

Simulation Description Pond 7 Water Quality Recovery 

Project Number 41561 1 

Engineer MSF 

Supervising Engineer 

Date 12 09 2008 

PONDS Version 3 20145 
Retention Pond Recovery Refined Method 

Copyright 2000 
Devo Seereeram Ph D P E 

Maximum Area For Unsaturated Infiltration [Av] (ft2) 58370 4 

Geometry Data 

Equivalent Pond Length [L] (ft) 264 0 

Equivalent Pond Width [W] (ft) 154 0 

Ground water mound is expected to intersect the pond bottom 

Stage vs Area Data 

Stage Area 
(ft datum) (ft2) 

15300 362440 
154 00 394830 
15500 428497 
15600 463444 
15700 499671 
158 00 537179 
15900 575967 
16000 616036 ( 
16100 656310 rl 

/ 

Hartwood Marsh Road Phase II 12 10 2008 0857 03 Page 1 

Aciuifer Data 

Base Of Aquifer Elevation [B] (ft datum) 139 00 

Water Table Elevation [WT] (ft datum) 140 00 

Horizontal Saturated Hydraulic Conductivity [Kh} (ft/day) 20 00 

Fillable Porosity [n] (/) 25 00 

Unsaturated Vertical Infiltration Rate [lv] (ft/day) 13 33 



Detailed Results Scenario 1 Water Quality 

PONDS Version 3 2 0145 
Retention Pond Recovery Refined Method 

Copyright 2000 
Devo Seereeram Ph D P E 

Hartwood Marsh Road Phase II 12 10 2008 08 5704 Page 3 

201 

Elapsed 
Time 

(hours) 

Inflow 
Rate 
(ft Is) 

Outside 
Recharge 

(ft/day) 

Stage 
Elevation 
(ft datum) 

Infiltration 
Rate 
(ft /s) 

Overflow 
Discharge 

(ft /s) 

Cumulative 
Inflow 

Volume (ft) 

Cumulative 
Infiltration 

Volume (if) 

Cumulative 
Discharge 

Volume (It) 
Flow 
Type 

0000 95106000 00000 140000 000000 000000 00 00 00 NA 
0002 95106000 00000 154476 559233 000000 570636 336 00 u/P 
2 400 
6 000 

0 0000 
0 0000 

0 0000 
0 0000 

153063 380426 000000 570636 
57063 6 

54761 6 
57063 6 

0 0 
0 0 

U/P_ 
DVeY dry 

12000 00000 00000 57063 6 570636 00 dry 
24 000 00000 0 0000 57063 6 570636 00 dry 
36 000 00000 0 0000 57063 6 570636 0 0 dry 
48 000 0 0000 0 0000 570636 57063 6 0 0 dry 
60 000 00000 0 0000 57063 6 57063 6 0 0 dry 
72 000 0 0000 0 0000 570636 57063 6 0 0 dry 
84 000 0 0000 0 0000 57063 6 57063 6 00 dry 
96 000 0 0000 0 0000 570636 570636 00 dry 



PONDS Version 3 2 0145 
Retention Pond Recovery Refined Method 

Copyright 2000 
Devo Seereeram Ph D P E 

S 

Hartwood Marsh Road Phase II 12 10 2008 08 2732 Page 3 

2c4 

Detailed Results Scenario 1 

Elapsed lnf low 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 Is) (ft Is) Volume (ft ) Volume (if) Volume (ft) Type 

0000 529022300 00000 140000 000000 000000 00 00 00 NA 
0002 529022300 00000 159634 559453 000000 3174134 336 00 u/P 
2400 00000 00000 158216 906959 000000 3174134 820941 00 u/P 
6000 00000 00000 156056 675348 000000 3174134 1911783 00 U/P 

12 000 00000 00000 154060 294736 000000 3174134 2771670 00 U/S 
24000 
36 000 

00000 
00000 

00000 
00000 

153061 
151 878 

046581 
002573 

000000 
000000 

3174134 
3174134 

3151906 
3174134 

00 
00 

S (7,J-cVStf 
48 000 0 0000 00000 151 026 000000 0 00000 3174134 3174134 0 0 S 
60 000 0 0000 00000 150 384 000000 0 00000 317413 4 3174134 0 0 S Z. 2 6(._&A) 
62 400 00000 00000 150263 000000 000000 3174134 3174134 00 S 3 
64800 00000 00000 150148 000000 000000 3174134 3174134 00 S 
67200 00000 00000 150038 000000 000000 3174134 3174134 00 S 
69600 00000 00000 149934 000000 000000 3174134 3174134 00 S 
72000 00000 00000 149834 000000 000000 3174134 3174134 00 5 
74400 00000 00000 149739 000000 000000 3174134 3174134 00 S 
76800 00000 00000 149647 000000 000000 3174134 3174134 00 S 
79200 00000 00000 149559 000000 000000 3174134 3174134 00 S 
81 600 00000 00000 149475 000000 000000 3174134 3174134 00 S 
84000 00000 00000 149393 000000 000000 3174134 3174134 00 S 
96000 00000 00000 149042 000000 000000 3174134 3174134 00 S 

108000 00000 00000 148734 000000 000000 3174134 3174134 00 S 
120000 00000 00000 148462 000000 000000 3174134 3174134 00 S 
132000 00000 00000 148218 000000 000000 3174134 3174134 00 S 
144000 00000 00000 147997 000000 000000 3174134 3174134 00 S 
156000 00000 00000 147796 000000 000000 3174134 3174134 00 S 
168000 00000 00000 147611 000000 000000 3174134 3174134 00 S 
180000 00000 00000 147441 000000 000000 3174134 3174134 00 S 
192000 00000 00000 147283 000000 000000 3174134 3174134 00 S 
204000 00000 00000 147136 000000 000000 3174134 3174134 00 S 
216000 00000 00000 146999 000000 000000 3174134 3174134 00 5 
228000 00000 00000 146870 000000 000000 3174134 3174134 00 S 
240000 00000 00000 146749 000000 000000 3174134 3174134 00 S 
252000 00000 00000 146635 000000 000000 3174134 3174134 00 S 
264000 00000 00000 146527 000000 000000 3174134 3174134 00 S 
276000 00000 00000 146424 000000 000000 3174134 3174134 00 S 
288000 00000 00000 146327 000000 000000 3174134 3174134 00 S 
300000 00000 00000 146235 000000 000000 3174134 3174134 00 S 
312000 00000 00000 146146 000000 000000 3174134 3174134 00 S 
324000 00000 00000 146062 000000 000000 3174134 3174134 00 S 
336000 00000 00000 145981 000000 000000 3174134 3174134 00 5 
348000 00000 00000 145904 000000 000000 3174134 3174134 00 5 
360000 00000 00000 145830 3174134 3174134 00 NA 



- - - - - - - - - - - - - - - - - - - 
TABLE I 

Laboratory Test Results 
Hartwood Marsh Road 

from US 27 to Lake/Orange County Line 
Lake County Florida 

Approx Natural 
Approx Sample Moisture Organic 

Boring Approx Offset Depth Stratum Content Percent Passing Sieve Size (I) Content Atterberg Limits AASHTO 
No StatIon (ft) (ft) No (/) #10 #40 #60 #100 #200 (I) LL P1 Class 

AB 11 21+51 29R 7 11 1 7 g A 3 
AB 11 21+51 29R 18 20 1 4 8 A 3 
AB 14 24+34 24R 0 5 2 1 6 4 A 3 
AB26 3626 23R 12 17 1 4 7 A3 
AB 38 48+29 17R 0 1 5 1 7 6 A 3 
AB 39 49+26 28L 1 5 2 5 2 6 100 84 44 17 14 A 2 4 
AB 45 55+26 34L 2 5 1 3 100 51 12 3 2 A 3 
A651 61+24 55L 0 5 1 4 3 A3 
AB64 7418 hR 0 2 1 8 100 86 51 23 5 A3 
AB76 85+16 588R 0 2 1 10 5 A3 
AB86 143+82 8R 2 7 1 3 2 A3 
AB96 154+20 18R 0 2 1 2 100 81 30 4 1 A3 
ABI21 17921 40R 14 19 2 10 16 A2-4 
AB121 179+21 40R 19 20 2 11 18 A2-4 
AG 136 194+24 44R 13 18 1 6 6 A 3 
AG 144 202+39 4L 0 1 2 7 100 90 55 24 14 A 2 4 
AB 156 214+17 2L 3 8 1 4 100 84 38 8 2 A 3 
AB168 226+15 3R 3 4 1 8 10 A3 
AG 171 229+44 43R 14 19 1 4 4 A 3 
AB P1 128+56 853R 18 20 1 5 10 A 3 
ABP2 130+10 726R 6 10 1 3 2 A3 
AG P3 150+88 1245R 0 5 1 12 3 A 3 
AG P8 173+51 196R 5 9 1 4 9 A 3 
ABPI2 265+73 239R 0 5 1 2 3 A3 
ABPI4 268+83 523R 135 185 1 11 19 A2-4 
AB P15 28 1+35 632L 0 5 1 3 100 78 33 8 3 A 3 
ABP16 282+77 1092L 115 125 1 16 34 A24 
AG P18 287+10 1041L 14 17 1 5 13 A2-4 
AG P20 309+28 722L 0 5 1 3 100 83 34 8 3 A 3 
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TABLE 2 

Falling Head Permeability Test Results 
Hartwood Marsh Road Ponds 

From US 27 to Lake/Orange County Line 
Lake County Flonda 

C k 

q3) 

Test Location Test Depth 
(feet) 

Measured Permeability 
(inches/hour) 

ABP2 45 12 

ABP3 34 15 

ABP8 3 4 20 

ABPIO 4 5 6 

ABP14 3 4 18 

ABPI5 4 5 15 

ABPI7 4 5 20 

ABP2O 4 5 20 

I 

I 
1 

I 

I 

I 

I 

I 
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GSE APPROXIMATE GROUND SRUFACE ELEVATION 

GNE GROUNDWATER NOT ENCOUNTERED ON DATE DRILLED 

ESHWL MORE THAN 15 FEET BELOW GROUND SURFACE 

ESTIMATED NORMAL SEASONAL HIGH GROUNDWATER LEVEL 

NOTES 1 BORING STATIONS AND OFFSETS ARE REFERENCED FROM TH CENTERLINE OF SURVEY 
PROVIDED ON A PLAN VIEW BY THE PROJECT SURVEYOR SOUTHEASTERN SURVEYING THESE 
STATIONS AND OFFSETS WERE ESTIMATED FROM THE PLAN VIEW BY ARDAMAN MORE 
ACCURATE STATIONS AND OFFSETS SHOULD BE AVAILABLE FROM SOUTHEASTERN SURVEYING 

2 GROUND SURFACE ELEVATIONS AT THE BORING LOCATIONS WERE PROVIDED BY THE PROJECT 
SURVEYOR SOUTHEASTERN SURVEYING 
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STATIONS AND OFFSETS WERE ESTIMATED FROM THE PLAN VIEW BY ARDAMAN MORE 
ACCURATE STATIONS AND OFFSETS SHOULD BE AVAILABLE FROM SOUTHEASTERN SURVEYING 

2 GROUND SURFACE ELEVATIONS AT THE BORING LOCATIONS WERE PROVIDED BY THE PROJECT 
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Addition Subsurface Soil Exploration and 
Geotechnical Engineering Evaluation 

Hartwood Marsh Road Pond 6 
Lake County Florida 

No1e: 
-flits is Pcnd' 
w +Ye c1eSKn 

C,UCtAlcLtC.15 
nis4 

Ardaman & Ass coates, llnc 

OFFICES 

Orlando 8008 S Orange Avenue Orlando Florida 32809 Phone (407) 855 3860 
Bartow 1525 Centennial Drive Bartow Florida 33830 Phone (863) 533 0858 

Cocoa 1300 N Cocoa Blvd Cocoa Florida 32922 Phone (321) 632 2503 
Fort Myers 9970 Bavaria Road Fort Myers Florida 33913 Phone (239) 768 6600 

Miami 2608W 84th Street Hialeah Florida 33016 Phone (305) 825 2683 
Port Charlotte 740 Tamiami Trail Unit 3 Port Charlotte Florida 33954 Phone (941) 624 3393 
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Geotechnical Environmental and 
Materials Consultants 

Subject Additional Subsurface Soil Exploration and 
Geotechnical Engineering Evaluation 
Hartwood Marsh Road Pond 6 
Lake County Florida 

Dear Mr Umlauf 

As requested and authorized we have completed additional Subsurface Soil Exploration for the 
Hartwood Marsh Road project specifically for Pond 6 The purpose of performing this additional 
exploration was to explore the soil stratigraphy in the Pond 6 area In addition we have estimated 
the normal seasonal high groundwater level at the boring locations This report documents our 
findings 

We note that Ardaman & Associates previously performed a Subsurface Soil Exploration relative 
to the Hartwood Marsh Road project and submitted the results in a report dated September 6 2007 
(A&A File No 05 6844) The Roadway Soil Survey summary sheet from our previous exploration 
is included in Appendix II and should be referred to when reviewing the soil stratigraphy 
information presented on Figure 2 

FIELD EXPLORATION 

The additional field exploration program for Pond 6 consisted of performing four auger borings at 
selected locations inside the proposed pond footprint They were drilled using a truck mounted 
4 inch diameter continuous flight auger to a depth of 20 feet below the ground surface A 
summary of this field procedure is included in Appendix I Representative soil samples were 
recovered from the auger borings and transported to our laboratory for further analysis 

The approximate locations of the borings are schematically illustrated on a site plan shown on 
Figure 1 These locations were determined in the field using a hand held GPS unit and coordinates 
obtained from Google Earth The locations should be considered accurate only to the degree 
implied by the method of measurement used 

The results of the auger borings indicate a general soil profile consisting of fine sand to fine sand 
with silt (A 3) to the boring termination depth of 20 feet This is with the exception of the boring 
designated AB P64 which encountered clayey fine sand between an approximate depth of 181/2 

feet and the boring termination depth of 20 feet 
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Ardaman & 
Associates Inc 

SEAL 

LEGEND 

AB AUGER BORING LOCATION 

GNE GROUNDWATER NOT ENCOUNTERED ON DATE DRILLED 

-- ESTIMATED NORMAL SEASONAL HIGH GROUNDWATER LEVEL 

1 

WHILE THE BORINGS ARE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT THEIR 
RESPECTIVE LOCATIONS AND FOR THEIR RESPECTIVE VERTICAL REACHES LOCAL VARIATIONS 
CHARACTERISTIC OF THE SUBSURFACE MATERIALS OF THE REGION ARE ANTICIPATED AND 
MAY BE ENCOUNTERED THE BORING LOGS AND RELATED INFORMATION ARE BASED ON THE 
DRILLER S LOGS AND VISUAL EXAMINATION OF SELECTED SAMPLES IN THE LABORATORY THE 
DELINEATION BETWEEN SOIL TYPES SHOWN ON THE LOGS IS APPROXIMATE AND THE 
DESCRIPTION REPRESENTS OUR INTERPRETATION OF SUBSURFACE CONDITIONS AT THE 
DESIGNATED BORING LOCATIONS ON THE PARTICULAR DATE DRILLED 
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BORING PROFILES 
HARTWOOD MARSH ROADPOND 6 

FROM US 27 TO LAKE/ORANGE COUNTY LINE 
LAKE COUNTY FLORIDA 
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ABP4 ABP8 ABP9 
05/14/07 05/14/07 05/14/07 

152+82 173+51 175+54 
10928R 1964R 267 BR 

12784 12325 11847 
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Ardaman & 
Associates Inc 

SEAL 

GNE GNE GNE GNE GNE GNE GNE GNE 

GSE APPROXIMATE GROUND SRUFACE ELEVATION 

GNE GROUNDWATER NOT ENCOUNTERED ON DATE DRILLED 

** ESHWL MORE THAN 15 FEET BELOW GROUND SURFACE 

. ESTIMATED NORMAL SEASONAL HIGH GROUNDWATER LEVEL 

NOTES 1 BORING STATIONS AND OFFSETS ARE REFERENCED FROM THE CENTERLINE OF SURVEY 
PROVIDED ON A PLAN VIEW BY THE PROJECT SURVEYOR SOUTHEASTERN SURVEYING THESE 
STATIONS AND OFFSETS WERE ESTIMATED FROM THE PLAN VIEW BY ARDAMAN MORE 
ACCURATE STATIONS AND OFFSETS SHOULD BE AVAILABLE FROM SOUTHEASTERN SURVEYING 

2 GROUND SURFACE ELEVATIONS AT THE BORING LOCATIONS WERE PROVIDED BY THE PROJECT 
SURVEYOR SOUTHEASTERN SURVEYING 

LAKE COUNTY 

5 

BORING PROFILES 
HARTWOOD MARSH ROAD PONDS 

FROM US27 TO LAKE/ORANGE COUNTY LINE 
LAKE COUNTY FLORIDA 
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BORING ABPi ABP2 ABP3 
DATE 08/16/07 08/16/07 05/14/07 
APPROXIMATE STATiON 128+56 130+10 150+88 
APPROXIMATE OFFSET 8534R 7256R 12446R 
GSE 10123 10285 11592 
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ABPlO ABPli 
08/17/07 08/17/07 

228+49 231+39 
1430L 1183L 
15085 14408 


