Civil & Environmental Consultants, Inc.

September 28, 2015

Victoria Proehl

City of Grove City

Community Development Manager
4035 Broadway

Grove City, OH 43123

Dear Ms. Proehl;

RE:  Hickory Creek Estates — Development Plan
CEC Project 152-743

Civil & Environmental Consultants, Inc. (CEC) has received the review comments prepared by
the City of Grove City, dated September 16, 2015, for Hickory Creek Estates — Development

Plan, and has prepared the following responses.

Development Department;

1.

Williamsburg Court has been modified into a cul-de-sac.

Complied.

Typo has been corrected.

Change has been made regarding dimensional shingles.
Item #2 under Open Space has been removed.

An 8’ pedestrian path was added along Demorest Drive in an adjacent development.
Homewood requests to install typical 4> sidewalks.

Mailbox details included in resubmittal of application.

City Project Number has been added to title block on all sheets.
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9. Property dimensions and approximate distance to nearest cross street added to Cover Sheet.
10. Existing zoning of adjacent parcels has been added to relevant plan sheets.
11. All rezoning references removed from Development Plan materials.

12. Design and spacing of driveways provided on Sheet 7: Details

Building Division:

13. Vinyl has been added as an acceptable material for fencing under Development Standards
Text.

14. Additional ranch units have been provided in the architectural plans.
15. Noted.
16. Yes. Landscaping plan revised to show contours.

17. Street widths were designed as per city code — through streets are 32° wide and cul-de-sac

sireels are 28° wide.

Building Division:

18. A note has been added to sheet 6.

19. A note has been added to sheet 6.

20. Details have been revised to show 50%.

21. A note has been added to sheet 6 in the Landscape Buffer detail.

22. A note has been added to sheet 6.

23. JNS callout changed to JUN, the callout for Wichita Juniper.

Civil & Environmental Consultants, Inc.
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Service Department:

24. Sanitary is now shown as tying into the existing 18" trunk sewer along Orders Road.

25. Storm sewer has been extended to allow future service for properties south of existing
Williamsburg Court.

26. Future utilities are now called out as such.
27. ROW delineation is per the recorded easement to Grove City.
28. Bike path has been extended along the south side of Borders Road.

Engineering, Hockaden and Associates:

29. 16” water main along Orders Road is now called out as Future, By Others.

30. Existing water main north of the project site is now shown with the existing stub. We are

also showing the proposed water main connecting to this existing water main.
31. Proposed sanitary sewers have been extended for future offsite connections.

32. Proposed connection to sanitary sewer north of the project site has been removed.
Connection is now to CC-17070 existing sanitary sewer.

33. Sanitary sewer from plan CC-17070 is now shown and labeled.
34. Sanitary sewer along Holton Run has been removed.

35. Site grading directs flood routing primarily to ponds.

36. Final grading will demonstrate drainage being kept onsite.

37. 10 feet of depth is now provided in both basins.

Civil & Environmental Consultants, Inc.
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38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

1-foot freeboard above the 100-year elevation is now being provided for both basins.

300 foot maximum for curb and gutter inlet spacing complied. Stream setback calculation

has been updated.

The existing structure has been added to the plans.
The exhibit has been included in the drawing folder.
Aerator/fountain is now shown in both ponds.

Homewood Corporation has not been notified by City Staff that contribution is required.
Please have City Staff contact Jim Lipnos to discuss.

Existing utility pole symbol added to legend on sheets 3 and 4. Relocation note added.
Plat Book and Page Number callouts have been revised.

Complied.

Complied.

Complied.

Proposed and existing easements will be shown on the final engineering plans and recorded
with the final plat.

Grove City Division of Police:

50.

No comment given.

Jackson Township Fire Department;

51.

No comment given.

Civil & Environmental Consultants, Inc
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Jackson Township Administration:

52. Proposed Willamsburg Court will not be connected with the existing Williamsburg Court.
This 1s based on an e-mail from Mike Lilly with Jackson Township dated September 24,
2015.

53. The project is now called Hickory Creek Estates.
Thank you for your efforts in reviewing Hickory Creek Estates — Development Plan, Should you

need any additional information from us, please do not hesitate to contact me at 614-540-6633 or

mreeves(@cecine.com.

Sincerely,

CIVIL & ENVIRONMENTAL CONSULTANTS, INC.

Michael C. Reeves, P.E.
Project Manager

Attachment

Civil & Environmental Censultants, In¢
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PLANT LIST
(CONTRACTOR IS REPOSNIBLE FOR ALL PLANT QUANTITIES SHOWN ON PLAN)
QTY | KEY | BOTANICAL NAME COMMON NAME SIZE COND.| REMARKS
- DECIDUQUS TREES
13 | ACR | Acer platanoides Norway Maple 2" cal. |B&B | match form
29 | BET | Carpinus betulus European Hornbeam 2" cal. | B&B | match form
3 COC | Corylus colurna Turkish Filbert’ 2” cal. | B&B | match form PLANTING DETAILS ;
3 NYS | Nyssa sylvatica Blackgum Zoca (BB moteh form | T eeledtometivibe |10 SURoRl WELOMDS AT TE PN ‘
4 QIM | Quercus imbricaria Shingle Oak 2" cal. | B&B | match form
6 TIL | Tilia Cordata Littleleaf Linden 2" cal. | B&B | match form
13 | ULM | Ulmus parvifolia Lacebark Elm 2" cal. | B&B | motch form
G .
ORNAMENTAL TREES
21 | AME | Amelanchier sp. Serviceberry 2" cal. | B&B | match form
15 | CIR_[ Cersis canadensis Redbud 2" cal. | B&B | match form
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EVERGREEN TREES %< F i D an sV
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T ; 0 671 (Type "B” Erosion Control Material —
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— : . & /, /// [’Il // II"/
GROUNDCOVER ; 3. Refer to specific requirements for Compacted ‘&h}y/’?‘&}?‘? LTl EVERGREEN TREE
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CAPlTAI_ 901 POLARIS PARKWAY COLUMBUS, OHIO 43240
LlGHTlNG PHONE (614) 841-1200  FAX (614) 841-0826

CONSTRUCTION SERVICES September 25, 2015
ATTN: JIM STEINBACH

HICKORY CREEK ESTATES MAILBOX ASSEMBLY

BLACK CAST ALUMINUM MAILBOX

Qty Catalog No. Description Price Each Total

1 HN XM62NSA003BLKN CAST ALUMINUM BOX W/ 425.00 425.00
ADDRESS SIGN &
DECORATIVE BASE

1 INSTALLATION 40.00 40.00
Subtotal 465.00

Tax 7.50% 34.88

Total 499 .88

PLEASE NOTE: THE MAILBOX DOES INCLUDE WHITE
NUMERALS PLACED ON BOTH SIDES OF ADDRESS SIGN

Architectural
Accents

Sy
e

]r. NIATE i‘

—

GC )

PRICES FIRM THROQUGH12-31-14 CHESHIRE WOODS MAILBOX REV 4-2-13.xls
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1.0 BACKGROUND

Holton Park is located on the north side of Orders Road in the City of Grove City, Franklin
County, Ohio. The site is bordered on the east by Southern Grove Estates and the north and south
by agricultural land. The entire site drains to Holton Run which flows through the site from west

to east and separates the project site into north and south drainage areas.

The proposed Holton Park development consists of 81 single-family homes, utilities, streets and
associated storm water management facilities on 35.25 acres. Two (2) stormwater management
basins will be designed onsite to control runoff from the proposed development. The design of
the basins will meet current requirements set forth by the City of Grove City (City) and the Ohio
EPA General Permit OHC00004.

Civil & Environmental Consuitants. Inc -1- SWM Grove Clt}’/CEC 150-643
September 2015



2.0 PRE-DEVELOPED CONDITIONS

Holton Park is naturally split into north and south drainage areas by Hoton Run which runs from
west to east through the middle of the site. Each subarea drains directly to Holton Run. The
existing site is undeveloped with mostly Type C soils and gradual slopes towards the creek. The
point of analysis for the pre-developed conditions will be taken where Holton Run crosses at the

east property line of the project site.

Pre-Developed North Watershed Characteristics
A=17.78 Acres

CN=178

Tc- 36.7 minutes

Pre-Developed South Watershed Characteristics
A=16.54 Acres

CN=178

Tc- 24.1 minutes

Refer to Appendix A for the pre-developed flows and tributary area map.

C:vil & Environmental Consultants. Inc. -2- SWM Grove City / CEC 150-645
September 2015



3.0 POST-DEVELOPED SUMMARY

The post-developed detention was based on the requirements of the City. The critical storm
method was used to determine the allowable post-developed detained peak rate of runoff for the
1-year thru 100-year storm event: the critical year storm will be detained to the existing 1-year
runoff release rate and storms less frequent than the critical year storm will be detained to the
existing release rate for the corresponding storm event. The north and south subareas will each
have extended detention basins constructed for stormwater quantity and quality treatment. The
development consists of ' acre lots corresponding to a runoff curve number of 83 for Type C
soils. Refer to Appendix B for the critical storm calculations and allowable post-developed peak

flow rates.

Post-Developed North Watershed Characteristics
A=17.78 Acres

CN= 83 (1/4 acre lots, Type C soil)

Tc- 15.2 minutes

Post-Developed South Watershed Characteristics
A=16.54 Acres

CN= 83 (1/4 acre lots, Type C soil)

Tc- 15.2 minutes

The proposed basins will be designed using HydroCAD software to accomplish the detention
and water quality requirements for the development. The 5-year storm was calculated as the
critical storm. An SCS Type [I 24-hour storm will be modeled using rainfall depths obtained
from the City. The allowable and actual releases for the basins will be provided during final
engineering. Refer to Appendix B for the post-developed hydrographs.

Table 1: Allowable Site Discharge Summary
Storm Event Qesasting Allowable Q Qagunl

(year) (cfs) (cfs) (cfs)
1 14.83 14.83 2.45
2 22.79 14.83 4.38
5 35.30 14.83 7.71
10 46.29 46,29 13.96
25 62 45 62.45 26.46
50 76.32 76.32 4271
100 91.36 91.36 60.15
Civil & Environmental Consultants, Inc. -3- SWM GroveC[tnyEC 150-645

September 2015



4.0 CONCLUSION

CEC has designed the proposed basins to meet the requirements of the City and the Ohio EPA
General Permit OHC00004 for the proposed Holton Park development. For each storm event,
CEC is proposing a release rate that is less than or equal to the calculated allowable release rate.
The north and south basins will contain approximately 2.68 acre-feet and 1.88 acre-feet of
storage for water quantity and quality control. The proposed storm water system should not pose
a threat to property and public safety downstream of the proposed development.

Civi! & Environmental Consultants, Inc. -4- SWM Grove CltnyEC 150-645
September 2015
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Holton Run Existing

Reach Routing Diagram for 152-743 Preliminary SWM
Prepared by CEC, Inc., Printed 8/25/2015

HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC




152-743 Preliminary SWM Type Il 24-hr 1-Year Rainfall=2.20"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 sin 03447 © 2014 HydroCAD Software Solutions LLC Page 2

Summary for Subcatchment 1S: North Existing

Runoff = 712cfs @ 12.36 hrs, Volume= 0.890 af, Depth= 0.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type |l 24-hr 1-Year Rainfall=2.20"

Area (ac) CN Description
* 17.780 78 Pasture/grassland/range, Fair, HSG C
17.780 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{(min)  (feet) (ft/ft)  (ft/sec) {cfs)
5.5 100 0.0120 0.30 Sheet Flow,
Fallow n=0.050 P2=2.63"
31.2 1,180 0.0049 0.63 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

36.7 1,280 Total

Subcatchment 1S: North Existing
Hydrograph

-
7] /] Type Il 24-hr
1-Year Rainfall=2.20"
Runoff Area=17.780 ac
5- f Runoff Volume=0.890 af
" Runoff Depth=0.60"
Flow Length=1,280"
Tc=36.7 min

CN=78

Flow (cfs)

n;'-' e

o 1 2 3 4 5 6 7 E 9101‘[12131415161718192021222324252627232!3031 323323435 38
Time (hours}




162-743 Preliminary SWM Type Il 24-hr 1-Year Rainfail=2.20"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 2S: South Existing

Runoff = 8.87cfs @ 12.20 hrs, Volume= 0.828 af, Depth= 0.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type |l 24-hr 1-Year Rainfall=2.20"

Area (ac) CN Description
* 16.540 78 Pasture/grassland/range, Fair, HSG C
16.540 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (f/it)  (ft/sec) {cfs)

4.5 100 0.0200 0.37 Sheet Flow,
Fallow n=0.050 P2=263"
19.6 963 0.0083 0.82 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

24.1 1,063 Total

Subcatchment 28: South Existing
Hydrograph

Type Il 24-hr

1-Year Rainfall=2.20"
Runoff Area=16.540 ac
Runoff Volume=0.828 af

g | Runoff Depth=0.60"
g Flow Length=1,063"
y Tc=24.1 min

CN=78

o ."".’ - -- SO — e ——e 'ﬁaaﬁ/gai
D12 3 45 67 8 810111213 14151617 181920 21 22 23 24 25 26 27 28 29 30 31 32 32 34 35 36
Time {hours)
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152-743 Preliminary SWM Type Il 24-hr 1-Year Rainfali=2.20"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC Page 4

Summary for Link 3L: Holton Run Existing

Inflow Area = 34.320 ac, 0.00% Impervious, Inflow Depth = 0.60" for 1-Year event
Inflow = 14.83 cfs @ 12.26 hrs, Volumes= 1.717 af
Primary = 14.83cfs @ 12.26 hrs, Volume= 1.717 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 3L: Holton Run Existing

Hydrograph
[ Inflow
16- O Primary

15 Inflow Area=34.320 ac

Flow (cts)

Time (hours}



152-743 Preliminary SWM Type Il 24-hr 2-Year Rainfall=2.63"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 @ 2014 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment 1S: North Existing

Runoff = 10.94 cfs @ 12.35 hrs, Volume= 1.294 af, Depth= 0.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=2.63"

Area(ac) CN Description
* 17.780 78 Pasture/grassland/range, Fair, HSG C
17.780 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fi/it)  (ft/sec) {cfs)
5.5 100 0.0120 0.30 Sheet Flow,
Fallow n=0.050 P2=2.63"
31.2 1,180 0.0049 0.63 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

36.7 1,280 Total

Subcatchment 1S: North Existing
Mydrograph

12
| Type Il 24-hr
2-Year Rainfall=2.63"
Runoff Area=17.780 ac
Runoff Volume=1.294 af
Runoff Depth=0.87"
Flow Length=1,280"
Tc=36.7 min
CN=78

114

10-]

Flow (cts)
[+;]

NS 7 R s
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152-743 Preliminary SWM Type Il 24-hr 2-Year Rainfall=2.63"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment 2S: South Existing

Runoff = 13.54cfs @ 12.19 hrs, Volume= 1.204 af, Depth= 0.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall= 2.63"

Area (ac) CN Description
* 16.540 78__ Pasture/grassland/range, Fair, HSG C
16.540 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
__{min) (feet) {f/it)  (ft/sec) (cfs)

45 100 0.0200 0.37 Sheet Flow,
Fallow n=0.050 P2=2.63"
19.6 963 0.0083 0.82 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

241 1,063 Total

Subcatchment 2S: South Existing
Hydrograph

154
f Type Il 24-hr
2-Year Rainfall=2.63"
Runoff Area=16.540 ac
Runoff Volume=1.204 af
Runoff Depth=0.87"
Flow Length=1,063"
Tc=24.1 min
CN=78

Flow (cfs)

e = Z gy
0123466786 101112131415161713192021222324252827282930313233343535
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152-743 Preliminary SWM
Prepared by CEC, Inc.
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC

Type Il 24-hr 2-Year Rainfali=2.63"
Printed 9/25/2015

Paage 7
Summary for Link 3L: Holton Run Existing
inflow Area = 34.320 ac, 0.00% Impervious, Inflow Depth= 0.87" for 2-Year event
Inflow = 22.79cfs @ 12.25 hrs, Volume= 2.498 af
Primary = 2279 cfs @ 12.25 hrs, Volume= 2.498 af, Atten= 0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Link 3L: Holton Run Existing
Hydrograph
[ Inflow
] O Primary
= = Inflow Area=34.320 ac
22'. F
2 ﬁ?g
78
18] A
g ¥
S 14 -,gj:;.
3 12 ‘Hl..
g e
104 fi..l;'n:-,
8] 3
63
o
) == o : 7 AT
oJ _‘-:’r.'::f e 1 A — <

0123456786 9101112131415 1617 18 18 20 21 22 23 24 25
Time {hours}



152-743 Preliminary SWM Type Il 24-hr 5-Year Rainfall=3.24"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment 1S: North Existing

Runoff = 16.95cfs @ 12.34 hrs, Volume= 1.930 af, Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 5-Year Rainfall=3.24"

Area (ac) CN  Description
* 17.780 78 Pasture/grassland/range, Fair, HSG C
17.780 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ftfty  (f/sec) (cfs)

55 100 0.0120 0.30 Sheet Flow,
Fallow n=0.050 P2=2.63"
31.2 1,180 0.0049 0.63 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

36.7 1,280 Total

Subcatchment 1S: North Existing

Hydrograph

18]

g > Type Il 24-hr

153 | 5-Year Rainfall=3.24"

Jof Runoff Area=17.780 ac

23 . Runoff Volume=1.930 af
£ Runoff Depth=1.30"
g o | Flow Length=1,280"

7 ' Tc=36.7 min

N CN=78

4

:

WE -2 - 2 = —_— R e S e =,
012 24586 7 8 B 10111213 141516 171819 20 21 22 23 24 25 26 27 26 28 30 31 32 23 34 35 36
Time (hours)




152-743 Preliminary SWM Type Il 24-hr 5-Year Rainfall=3.24"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment 2S: South Existing

Runoff = 2085cfs @ 12.19 hrs, Volume= 1.796 af, Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 5-Year Rainfall=3.24"

Area(ac) CN Description
* 16.540 78  Pasture/grassland/range, Fair, HSG C
16.540 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{(min)  (feet) (it/ft)  (ft/sec) (cfs)
4.5 100 0.0200 0.37 Sheet Flow,
Fallow n=0.050 P2=2.63"
19.6 963 0.0083 0.82 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

241 1,063 Total

Subcatchment 2S: South Existing

Hydrograph

2

. i Type Il 24-hr

19 . 5-Year Rainfall=3.24"

N Runoff Area=16.540 ac

o " Runoff Volume=1.796 af
g g Runoff Depth=1.30"
L3 { Flow Length=1,063"

o | Tc=24.1 min

5 |

X

4-.

o

;

0

Time {hours}



152-743 Preliminary SWM Type Il 24-hr 5-Year Rainfall=3.24"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 @ 2014 HydroCAD Software Solutions LLC Page 10

Summary for Link 3L: Holton Run Existing

Inflow Area = 34,320 ac, 0.00% Impervious, Inflow Depth= 1.30" for 5-Year event
Inflow = 3530cfs @ 12.24 hrs, Volume= 3.726 af
Primary = 3530cfs @ 12.24 hrs, Volume= 3.726 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 3L: Holton Run Existing
Hydrograph

i Inflow
I Primary

% di Inflow Area=34.320 ac

Flow (cfa)

4 i = 7 4
_t'iil' e e LS S aiy ::_"E: : o el e
01223 4567 8 91011121314151617181920 21222324 252627 2828303132 3334 35 36
Time (hours)




152-743 Preliminary SWM Type Il 24-hr 10-Year Rainfall=3.74"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC Page 11

Summary for Subcatchment 1S: North Existing

Runoff = 2223 cfs @ 12.34 hrs, Volume= 2.492 af, Depth= 1.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=3.74"

Area (ac) CN Description
* 17.780 78 Pasture/grassland/range, Fair, HSG C
17.780 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (fi/ft)  (ft/sec) {cfs)

5.5 100 0.0120 0.30 Sheet Flow,
Fallow n=0.050 P2=263"
312 1,180 0.0049 0.63 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

36.7 1,280 Total

Subcatchment 1S: North Existing

Hydrograph

23

2 Type Il 24-hr

e 10-Year Rainfall=3.74"

b6 Runoff Area=17.780 ac
R Runoff Volume=2.492 af
3 Runoff Depth=1.68"
L Flow Length=1,280"

Tc=36.7 min

g CN=78

5

4

3]

2

Time (hours)



152-743 Preliminary SWM Type Il 24-hr 10-Year Rainfall=3.74"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC Page 12

Summary for Subcatchment 2S: South Existing

Runoff = 2727 cfs@ 12.18 hrs, Volume= 2.318 af, Depth= 1.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=3.74"

Area{(ac) CN Description
* 16.540 78 Pasture/grassland/range, Fair, HSG C
16.540 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.5 100 0.0200 0.37 Sheet Flow,
Fallow n=0.050 P2=2.63"
19.6 963 0.0083 0.82 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

24.1 1,063 Total

Subcatchment 2S: South Existing
Hydrograph

Type Il 24-hr
10-Year Rainfall=3.74"
Runoff Area=16.540 ac

Runoff Volume=2.318 af
Runoff Depth=1.68"
Flow Length=1,063'

Tc=24.1 min

CN=78

Flow (cfs)
o

T i = —
WV A e A,
012 3 45 8 7 8 8 101112131415161718192021222324252527252930313233343536
Time (hours)




152-743 Preliminary SWM Type Il 24-hr 10-Year Rainfali=3.74"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC Page 13

Summary for Link 3L: Holton Run Existing

Inflow Area = 34.320 ac, 0.00% Impervious, Inflow Depth = 1.68" for 10-Year event
Inflow = 46.29 cfs @ 12.23 hrs, Volume= 4.811 af
Primary = 46.29 cfs @ 12.23 hrs, Volumes= 4.811 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 3L: Holton Run Existing
Hydrograph

[ InAow
[ Primary

w
o

ki
Y
= Il&%
ey
%
@

Inflow Area=34.320 ac
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152-743 Preliminary SWM Type il 24-hr 25-Year Rainfali=4.44"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC Page 14

Summary for Subcatchment 1S: North Existing

Runoff = 30.00cfs @ 12.33 hrs, Volume= 3.324 af, Depth= 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=4.44"

Area(ac) CN Description
* 17.780 78 Pasture/grassland/range, Fair, HSG C
17.780 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fi/ft)  (ft/sec) {cfs)
5.5 100 0.0120 0.30 Sheet Flow,
Fallow n=0.050 P2=263"
31.2 1,180 0.0049 0.63 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

36.7 1,280 Total

Subcatchment 1S: North Existing

Hydrograph
32?
Z: | Type Il 24-hr
o 25-Year Rainfall=4.44"
24 Runoff Area=17.780 ac
o | Runoff Volume=3.324 af
§ e i Runoff Depth=2.24"
2 b | Flow Length=1,280"
12- Tc=36.7 min

[} 1 2 3 4 5 6 7 8 9 101112131415161718192021222324252627282930313233343536
Time (hours)



152-743 Preliminary SWM Type Il 24-hr 25-Year Rainfall=4.44"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC Page 15

Summary for Subcatchment 2S: South Existing

Runoff = 36.68cfs @ 12.18 hrs, Volume= 3.092 af, Depth= 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=4.44"

Area (ac) CN Description
* 16.540 78 Pasturef/grassland/range, Fair, HSG C
16.540 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (R/ft)  (ft/sec) (cfs)
4.5 100 0.0200 0.37 Sheet Flow,
Fallow n=0.050 P2=283"
19.6 963 0.0083 0.82 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

241 1,063 Total

Subcatchment 2S: South Existing

Hydrograph

40 —
o T Type Il 24-hr
o 25-Year Rainfall=4.44"
pet Runoff Area=16.540 ac
- | Runoff Volume=3.092 af
2 i Runoff Depth=2.24"
2] Flow Length=1,063'
! ' Tc=24.1 min
CN=78

A

Time {hours)



152-743 Preliminary SWM Type Il 24-hr 25-Year Rainfall=4.44"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC Page 16

Summary for Link 3L: Holton Run Existing

Inflow Area = 34.320 ac, 0.00% Impervious, Inflow Depth = 2.24" for 25-Year event
inflow = 62.45cfs @ 12.23 hrs, Volume= 6.416 af
Primary = 62.45cfs @ 12.23 hrs, Volume= 6.416 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 3L: Holton Run Existing
Hydrograph

[T Inflow
O Primary

8’ ) Inflow Area=34.320 ac

Flow (cfs)

D123 45676 B 101112131415 1617 181920 21 22 23 24 252
Time (hours)



152-743 Preliminary SWM Type Il 24-hr 50-Year Rainfall=5.02"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 @& 2014 HydroCAD Software Solutions LLC Page 17

Summary for Subcatchment 1S: North Existing

Runoff = 36.66cfs @ 12.33 hrs, Volume= 4.043 af, Depth= 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=5.02"

Area (ac) CN Description
* 17.780 78 _ Pasture/grassland/range, Fair, HSG C
17.780 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/it)  (ft/sec) {cfs)
5.5 100 0.0120 0.30 Sheet Flow,
Fallow n=0.050 P2=2.63"
31.2 1,180 0.0049 0.63 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

36.7 1,280 Total

Subcatchment 1S: North Existing

Hydrograph

38
36 i Type Il 24-hr
. # 50-Year Rainfall=5,02"
. | Runoff Area=17.780 ac
n- Runoff Volume=4.043 af
2 2] - Runoff Depth=2.73"
L :.:. Flow Length=1,280"
ot Tc=36.7 min
CN=78

L s JIJ#W.W

Time (hours)



152-743 Preliminary SWM Type Il 24-hr 50-Year Rainfali=5.02"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC Page 18

Summary for Subcatchment 2S: South Existing

Runoff = 4474 cfs @ 12.18 hrs, Volume= 3.761 af, Depth= 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=5.02"

Area(ac) CN _Description
* 16.540 78 Pasture/grassland/range, Fair, HSG C
16.540 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (fi/sec) (cfs)
4.5 100 0.0200 0.37 Sheet Flow,
Fallow n=0.050 P2=2.63"
19.6 963 0.0083 0.82 Shallow Cancentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

241 1,063 Total
Subcatchment 2S: South Existing

Hydrograph
2
“ ‘B Type Il 24-hr
40 50-Year Rainfall=5.02"
o Runoff Area=16.540 ac
3] | Runoff Volume=3.761 af
§2] | | Runoff Depth=2.73"
L Flow Length=1,063'
o f Tc=24.1 min
: CN=78
27 28 29 30 3132 33 34 35 38

Time (hours)



152-743 Preliminary SWM
Prepared by CEC, Inc.
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC

Type Il 24-hr 50-Year Rainfali=5.02"
Printed 9/25/2015

Page 19
Summary for Link 3L: Holton Run Existing
inflow Area = 34.320 ac, 0.00% Impervious, Inflow Depth= 2.73" for 50-Year event
Inflow = 76.32cfs @ 12.23 hrs, Volume= 7.804 af
Primary = 76.32cfs @ 12.23 hrs, Volume= 7.804 af, Atten= 0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Link 3L: Holton Run Existing
Hydrograph
[ Inflow
85“ X O Primary
807 ]

Inflow Area=34.320 ac

R

SN

Flow [cls)

Ry o,
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b e
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Time {hours)



152-743 Preliminary SWM Type Il 24-hr 100-Year Rainfali=5.63"

Prepared by CEC, Inc, Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC Page 20

Summary for Subcatchment 1S: North Existing

Runoff = 43.84cfs @ 12.32 hrs, Volume= 4.822 af, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=5.63"

Area (ac) CN Description
* 17.780 78 Pasture/grassiand/range, Fair, HSG C
17.780 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft't)  (ft/sec) {cfs)

5.5 100 0.0120 0.30 Sheet Flow,
Fallow n=0.050 P2=263"
31.2 1,180 0.0049 0.63 Shallow Concentrated Flow,

Cultivated Straight Rows Kv=9.0 fps

36.7 1,280 Total

Subcatchment 1S: North Existing

Hydrograph

E
pot Type Il 24-hr
| 100-Year Rainfall=5,63"
2 Runoff Area=17.780 ac
3al Runoff Volume=4.822 af
£ % '. Runoff Depth=3.25"
fa ; Flow Length=1,280"
] | Tc=36.7 min
CN=78

o1 2 3 4 5 6.7 -] 9 101112131415161718192021222324252627282930313233343536
Time (hours)



152-743 Preliminary SWM Type Il 24-hr 100-Year Rainfali=5.63"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 ©® 2014 HydroCAD Software Solutions LLC Page 21

Summary for Subcatchment 2S: South Existing

Runoff = 53.50cfts @ 12.17 hrs, Volume= 4.485 af, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 100-Year Rainfall=5.63"

Area(ac) CN Description
* 16.540 78 Pasture/grassland/range, Fair, HSG C
16.540 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
_ {(min} (feet) (ft'ft)  (ft/sec) (cfs)

4.5 100 0.0200 0.37 Sheet Flow,
Fallow n=0.050 P2=283"
19.6 963 0.0083 0.82 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

241 1,063 Total

Subcatchment 2S: South Existing
Hydrograph

4 33.50cls
55 =

Type ll 24-hr

100-Year Rainfall=5.63"
Runoff Area=16.540 ac
Runoff Volume=4.485 af

50-
45-
40

35

g | Runoff Depth=3.25"
2 Flow Length=1,063"
sl Tc=24.1 min
CN=78

15-

10}

OJM,-.., ~ = i —— )
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Time thours)




152-743 Preliminary SWM Type Il 24-hr 100-Year Rainfall=5.63"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC Page 22

Summary for Link 3L: Holton Run Existing

Inflow Area = 34.320 ac, 0.00% Impervious, Inflow Depth = 3.25" for 100-Year event
Inflow = 91.36cfs @ 12.22 hrs, Volume= 9.307 af
Primary = 51.36cfs @ 12.22 hrs, Volume= 8.307 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 3L: Holton Run Existing
Hydrograph

A Inflow
[ Primary

100

Inflow Area=34.320 ac

Flow [cls)
o
o

10111213 14151617 18 18 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36
Time (hours)

L ey

W
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Nort Proposed South Proposed

/P

North PoN /outh Pond

Holton Run Proposed

Reach Routing Diagram for 152-743 Preliminary SWM
Prepared by CEC, Inc., Printed 9/25/2015

HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solulions LLG




152-743 Preliminary SWM Type Il 24-hr 1-Year Rainfali=2.20"

Prepared by CEC, Inc. Printed 9/25/2015
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Summary for Subcatchment 4S: North Proposed

Runoff = 18.58 cfs @ 12.08 hrs, Volume= 1.237 af, Depth= 0.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.20"

Area (ac) CN Description
17.780 83 1/4 acre lots, 38% imp, HSG C

11.024 62.00% Pervious Area
6.756 38.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{(min)  (feet) {ft'ft) (ft/sec) (cfs)
10.8 100 0.0200 0.15 Sheet Flow,

Grass: Short n=0.150 P2=2.63"

4.4 800 0.0045 3.04 2.39 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013

15.2 900 Total

Subcatchment 4S: North Proposed

Hydrograph
bt i Type Il 24-hr
e v 1-Year Rainfall=2.20"
o Runoff Area=17.780 ac
A Runoff Volume=1.237 af
o Runoff Depth=0.84"

10
9
8

Flow (cfs)

Flow Length=900"
Tc=15.2 min
CN=83

54
43
34

14

0_: A
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152-743 Preliminary SWM Type Il 24-hr 1-Year Rainfall=2.20"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 5S: South Proposed

Runoff = 17.28cfs @ 12.08 hrs, Volume= 1.151 af, Depth= 0.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.20"

Area(ac) CN Description
16.540 83 1/4 acre lots, 38% imp, HSG C

10.255 62.00% Pervious Area
6.285 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) (cfs)
10.8 100 0.0200 0.15 Sheet Flow,
Grass: Short n=0.150 P2=2.63"
4.4 800 0.0045 3.04 2.39 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r= 0.25'
n=0.013

15.2 900 Total

Subcatchment 5S: South Proposed
Hydrograph

19
B Type Il 24-hr
1-Year Rainfall=2.20"
Runoff Area=16.540 ac
Runoff Volume=1.151 af

167

g ] Runoff Depth=0.84"

e Flow Length=900'
% Tc=15.2 min
+ CN=83
Y 77077 ' 77 LT 7
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152-743 Preliminary SWM Type Il 24-hr 1-Year Rainfali=2.20"

Prepared by CEC, Inc. Printed 9/25/2015
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Summary for Pond 7P: North Pond

Inflow Area = 17.780 ac, 38.00% Impervious, Inflow Depth= 0.84" for 1-Year event

Inflow = 18.58 cfs @ 12.08 hrs, Volume= 1.237 af

Outflow = 0.72cfs @ 15.60 hrs, Volume= 0.902 af, Atten= 96%, Lag=210.9 min
Primary = 0.72cfs @ 15.60 hrs, Volume= 0.902 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=852.87' @ 15.60 hrs Surf.Area= 39,235 sf Storage= 32,667 cf

Plug-Flow detention time= 538.7 min calculated for 0.902 af (73% of inflow)
Center-of-Mass det. time=434.5 min { 1,291.9 - 857.4)

Volume Invert Avail.Storage Storage Description
#1 852.00' 176,725 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) {sq-ft) (cubic-feet) {cubic-feet)
852.00 35,533 0 0
853.00 39,769 37,651 37,651
854.00 44,105 41,937 79,588
855.00 48,541 46,323 125,911
856.00 53,087 50,814 176,725
Device Routing invert Qutlet Devices
#1  Primary 852.00' 42.0" Round Culvert

L.=50.0' CPP, square edge headwall, Ke= 0.500
Inlet / OQutlet Invert= 852.00'/ 850.00° S=0.0400'7 Cc=0.900
n=0.013, Flow Area= 9.62 sf

#2 Device 1 852.00' 4.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 852.50' 6.0" W x 12.0" H Vert. Orifice/Grate C= 0.600
#4 Device 1 854.00' 48.0" W x 12.0" H Vert. Orifice/Grate X 2.00 C= 0.600

Primary OutFlow Max=0.72 cfs @ 15.60 hrs HW=852.87' (Free Discharge)
1=Culvert (Passes 0.72 cfs of 5.98 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.35 cfs @ 4.05 fps)
3=0rifice/Grate (Orifice Controls 0.37 cfs @ 1.96 fps)
=0rifice/Grate ( Controls 0.00 cfs)



152-743 Preliminary SWM
Prepared by CEC, Inc.
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Type Il 24-hr 1-Year Rainfall=2.20"
Printed 9/25/2015

Page 5
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Summary for Pond 8P: South Pond

Inflow Area = 16.540 ac, 38.00% Impervious, Inflow Depth = 0.84" for 1-Year event
Inflow = 1728 cfs @ 12.08 hrs, Volume= 1.151 af

Outflow = 1.88cfs @ 12.84 hrs, Volume= 1.081 af, Atten= 88%, Lag= 45.4 min
Primary = 1.88cfs @ 12.84 hrs, Volume= 1.081 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 852.98' @ 12.84 hrs Surf.Area= 25,335 sf Storage= 23,121 ¢f

Plug-Flow detention time=271.9 min calculated for 1.081 af (94% of inflow)
Center-of-Mass det. time= 239.0 min ( 1,096.4 - 857.4)

Volume Invert  Avail Storage Storage Description
#1 852.00' 116,919 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) {cubic-feet)
852.00 21,747 0 0
853.00 25,400 23,574 23,574
854.00 29,154 27,277 50,851
855.00 33,009 31,082 81,932
856.00 36,964 34,987 116,919
Device Routing Invert QOutlet Devices
#1  Primary 852.00' 42.0" Round Culvert

L=50.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 852.00'/ 850.00' $=0.0400'/' Cc=0.900
n=0.013, Flow Area=9.62 sf

#2 Device 1 852.00' 6.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 852.50' 12.0" W x 12.0" H Vert. Orifice/Grate C= 0.600
#4  Device 1 853.75' 30.0" W x 12.0" H Vert. Orifice/Grate X 3.00 C= 0.600

Primary OutFlow Max=1.88 cfs @ 12.84 hrs HW=852.98' (Free Discharge)
T 1=culvert (Passes 1.88 cfs of 7.46 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.81 cfs @ 4.12 fps)
3=0rifice/Grate (Orifice Controis 1.07 cfs @ 2.23 fps)
=QOrifice/Grate ( Controls 0.00 cfs)
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Pond 8P: South Pond

Hydrograph
& Inflow
184 O Primary
e = Inflow Area=16.540 ac
i Peak Elev=852.98'
i | Storage=23,121 cf

Flow (cfs}

Time {hours)
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Summary for Link 6L: Holton Run Proposed

Inflow Area = 34.320 ac, 38.00% Impervious, Inflow Depth > 0.69" for 1-Year event
Inflow = 245cfs @ 13.07 hrs, Volume= 1.984 af
Primary = 245cfs @ 13.07 hrs, Volume= 1.984 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 6L: Holton Run Proposed
Hydrograph

O Inflow
O Primary

Inflow Area=34.320 ac

Flow (cfs)

Time (hours)
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Summary for Subcatchment 4S: North Proposed

Runoff = 26.01cfs @ 12.08 hrs, Volume= 1.711 af, Depth= 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=2.63"

Area (ac) CN Description
17.780 83 1/4 acre lots, 38% imp, HSG C

11.024 62.00% Pervious Area
6.756 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftit) (ft/sec) (cfs)

10.8 100 0.0200 0.15 Sheet Flow,
Grass: Short n=0.150 P2=2.63"
4.4 800 0.0045 3.04 2.39 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013

15.2 900 Total

Subcatchment 4S: North Proposed

Hydrograph
= EDEY
26 - Type |l 24-hr
o " 2-Year Rainfall=2.63"
20° Runoff Area=17.780 ac
18] Runoff Volume=1.711 af
g s | Runoff Depth=1.15"
3 : | Flow Length=900"
- : Tc=15.2 min
6
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Summary for Subcatchment §S: South Proposed

Runoff = 2420 cfs @ 12.08 hrs, Volume= 1.592 af, Depth= 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=2.63"

Area (ac) CN Description
16.540 83 1/4 acre lots, 38% imp, HSG C

10.255 62.00% Pervious Area
6.285 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftiit)  (ft/sec) {cfs)

10.8 100 0.0200 0.15 Sheet Flow,
Grass: Short n=0.150 P2=2.63"
4.4 800 0.0045 3.04 2.39 Pipe Channel,
12.0" Round Area= 0.8 sf Perim= 3.1' r= 0,25
n=0.013

15.2 900 Total

Subcatchment 5S: South Proposed

Hydrograph
261
24 3 Type Il 24-hr
e ¥ 2-Year Rainfall=2.63"
] Runoff Area=16.540 ac
o ) Runoff Volume=1.592 af
£, | Runoff Depth=1.15"
2 8 Flow Length=900"
104 4, Tc=15.2 min

Time (hours)
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Summary for Pond 7P: North Pond

Inflow Area = 17.780 ac, 38.00% Impervious, Inflow Depth = 1.15" for 2-Year event

Inflow = 26.01cfs @ 12.08 hrs, Volume= 1,711 af

Outflow = 1.25cfs @ 14.26 hrs, Volume= 1.338 af, Atten= 95%, Lag= 131.0 min
Primary = 1.25cfs @ 14.28 hrs, Volume= 1.338 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=853.14' @ 14.26 hrs Surf.Area= 40,394 sf Storage= 43,433 cf

Plug-Flow detention time=476.2 min calculated for 1.336 af (78% of inflow)
Center-of-Mass det. time= 387.0 min ( 1,234.9 - 847.8)

Volume Invert  Avail.Storage Storage Description
#1 852.00' 176,725 cf Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) _(sq-ft) (cubic-feet) (cubic-feet)
852.00 35,5633 0 0
853.00 39,769 37,651 37,651
854.00 44,105 41,937 79,588
855.00 48,541 46,323 125,911
856.00 53,087 50,814 176,725
Device_ Routing Invert Qutlet Devices
#1  Primary 852.00' 42.0" Round Culvert

L=50.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 852.00'/ 850.00' S=0.0400'/" Cc=0.900
n= 0.013, Flow Area= 9.62 sf

#2  Device 1 852.00' 4.0" Vert. Orifice/Grate C= 0.600
#3 Device 1 852.50' 6.0" W x 12.0" H Vert. Orifice/Grate C= 0.600
#4  Device 1 854.00' 48.0" W x 12.0" H Vert. Orifice/Grate X 2.00 C= 0.600

Primary OutFlow Max=1.25 cfs @ 14.26 hrs HW=853.14" (Free Discharge)
T 1=Culvert (Passes 1.25 cfs of 9.96 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.42 cfs @ 4.76 fps)
3=0rifice/Grate (Orifice Controls 0.83 cfs @ 2.58 fps)
=QOrifice/Grate ( Controls 0.00 cfs)
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Pond 7P: North Pond

Hydrograph
= oy
2] | Inflow Area=17.780 ac
Peak Elev=853.14'
- Storage=43,433 cf

Flow (cfs)
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Summary for Pond 8P: South Pond

Inflow Area = 16.540 ac, 38.00% Impervious, Inflow Depth = 1.15" for 2-Year event
Inflow = 2420cfs @ 12.08 hrs, Volume= 1.592 af

Qutflow = 334 cfs @ 12.64 hrs, Volume= 1.518 af, Atten= 86%, Lag= 33.8 min
Primary = 334 cfs @ 12.64 hrs, Volume= 1.518 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 853.32' @ 12.64 hrs Surf.Area= 26,585 sf Storage= 31,778 cf

Plug-Flow detention time=232.6 min calculated for 1.516 af (95% of inflow)
Center-of-Mass det. time=207.4 min ( 1,055.2- 847.8)

Volume Invert  Avail.Storage Storage Description
#1 852.00' 116,919 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
852.00 21,747 0 0
853.00 25,400 23,574 23,574
854.00 29,154 27,277 50,851
855.00 33,009 31,082 81,932
856.00 36,964 34,987 116,919
Device Rouling Invert Outlet Devices
#1  Primary 852.00' 42.0" Round Culvert

L=50.0' CPP, square edge headwall, Ke=0.500
inlet / Outlet Invert= 852.00' / 850.00' S=0.0400'" Cc=0.900
n=0.013, Flow Area= 9.62 sf

#2 Device 1 852.00' 6.0" Vert. Orifice/Grate C= 0.600
#3 Device 1 852.50' 12.0" W x 12.0" H Vert. Orifice/Grate C= 0.600
#4 Device 1 853.75'" 30.0" W x 12.0" H Vert. Orifice/Grate X 3.00 C= 0.600

Primary OutFlow Max=3.34 cfs @ 12.64 hrs HW=853.32' (Free Discharge)
T _1=Culvert (Passes 3.34 cfs of 12.91 cfs potential flow)
2=0rifice/Grate (Crifice Controls 0.98 cfs @ 4.97 fps)
3=0rifice/Grate (Orifice Controls 2.36 cfs @ 2.90 fps)
=Qrifice/Grate ( Controls 0.00 cfs)
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Pond 8P: South Pond

Hydrograph
O Inflow
26 {0 Primary
o Inflow Area=16.540 ac
22% Peak Elev=853.32'
o Storage=31,778 cf
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Summary for Link 6L: Holton Run Proposed

Inflow Area = 34.320 ac, 38.00% Impervious, Inflow Depth > 1.00" for 2-Year event
Inflow = 438cfs@ 12.75 hrs, Volume= 2.856 af
Primary = 438cfs @ 12.75 hrs, Volume= 2.856 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 6L: Holton Run Proposed
Hydrograph

T Inflow
0 Primary

Inflow Area=34.320 ac

Flow (cfs)
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Summary for Subcatchment 4S: North Proposed

Runoff = 3719 cfs@ 12.08 hrs, Volume= 2,433 af, Depth= 1.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 5-Year Rainfall=3.24"

Area (ac) CN Description
17.780 83  1/4 acre lots, 38% imp, HSG C

11.024 62.00% Pervious Area
6.756 38.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{min)  (feet) {ft/ft)  (ft/sec) (cfs)
10.8 100 0.0200 0.15 Sheet Flow,

Grass: Short n=0.150 P2=2.63"

4.4 800 0.0045 3.04 2.39 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'

n=0.013

15.2 900 Total

Subcatchment 4S: North Proposed

Hydrograph
: =
3 i Type Il 24-hr
- 5-Year Rainfall=3.24"
- Runoff Area=17.780 ac
26 A Runoff Volume=2.433 af
ot i Runoff Depth=1.64"
2= " Flow Length=900'
ol | Tc=15.2 min
:z CN=83
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Summary for Subcatchment 5S: South Proposed

Runoff = 3460cfs @ 12.08 hrs, Volume= 2.263 af, Depth= 1.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type |l 24-hr 5-Year Rainfali=3.24"

Area (ac) CN__ Description
16540 83 1/4 acre |ots, 38% imp, HSG C

10.255 62.00% Pervious Area
6.285 38.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) {cfs)
10.8 100 0.0200 0.15 Sheet Flow,
Grass: Short n=0.150 P2=2.63"
4.4 800 0.0045 3.04 2.39 Pipe Channel,
12.0" Round Area= 0.8 sf Perim= 3.1' r=0.25'
n=0.013

15.2 900 Total

Subcatchment 5S: South Proposed
Hydrograph

»
i Type Il 24-hr
5-Year Rainfall=3.24"
Runoff Area=16.540 ac
Runoff Volume=2.263 af
Runoff Depth=1.64"
Flow Length=900"
Tc=15.2 min

CN=83

184

Flow (cls)

45 6 7 8 9 101112131415 16 1718 19 20 2122 23 24 25 26 27 28 29 30 3132 33 34 35 35
Time (hours)

o}
012 3



152-743 Preliminary SWM Type Il 24-hr 5-Year Rainfall=3.24"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC Page 18

Summary for Pond 7P: North Pond

Inflow Area = 17.780 ac, 38.00% Impervious, Inflow Depth = 1.64" for 5-Year event
Inflow = 37.19cfs @ 12.08 hrs, Volume= 2,433 af

Outflow = 221cfs @ 13.63 hrs, Volume= 2.023 af, Atten=94%, Lag= 93.6 min
Primary = 221cfs @ 13.63 hrs, Volume= 2.023 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 853.55'@ 13.63 hrs Surf.Area= 42,172 sf Storage= 60,355 cf

Plug-Flow detention time=421.8 min calculated for 2.023 af (83% of inflow)
Center-of-Mass det. time= 346.5 min ( 1,184.2 - 837.7 )

Volume Invert Avail.Storage _Storage Description
#1 852.00' 176,725 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) (sg-ft) (cubic-feet) {cubic-feet)
852.00 35,533 0 0
853.00 39,769 37,651 37,651
854.00 44,105 41,937 79,588
855.00 48,541 46,323 125,911
856.00 53,087 50,814 176,725
Device Routing Invert Outlet Devices
#1  Primary 852.00' 42.0" Round Culvert

L=50.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 852.00' / 850.00' S=0.0400' Cc=0.900
n=0.013, Flow Area= 9.62 sf

#2  Device 1 852.00' 4.0" Vert. Orifice/Grate C= 0.600
#3 Device 1 852.50' 6.0" W x 12.0" H Vert. QOrifice/Grate C=0.600
#4  Device 1 854.00' 48.0" W x 12.0" H Vert. Orifice/Grate X 2.00 C= 0.600

Primary OutFlow Max=2.21 cfs @ 13.63 hrs HW=853.55' (Free Discharge)
T 1=culvert (Passes 2.21 cfs of 17.51 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.49 cfs @ 5.67 fps)
3=0rifice/Grate (Orifice Controls 1.72 cfs @ 3.43 fps)
=Orifice/Grate ( Controls 0.00 cfs)
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Pond 7P: North Pond
Hydrograph
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Summary for Pond 8P: South Pond

Inflow Area = 16.540 ac, 38.00% Impervious, Inflow Depth = 1.64" for 5-Year event
Inflow = 3460 cfs @ 12.08 hrs, Volume= 2.263 af

Qutflow = 574 cis @ 12.54 hrs, Volume= 2.185 af, Atten= 83%, Lag= 27.9 min
Primary = 574 cfs @ 12.54 hrs, Volume= 2.185 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 853.81'@ 12.54 hrs Surf.Area= 28,423 sf Storage= 45,247 cf

Plug-Flow detention time= 199.8 min calculated for 2.185 af (97% of inflow)
Center-of-Mass det. time= 179.7 min ( 1,017.4 - 837.7)

Volume Invert Avail.Storage _Storage Description
#1 852.00' 116,919 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) {cubic-feet) (cubic-feet)
852.00 21,747 0 0
853.00 25,400 23,574 23,574
854.00 29,154 27,277 50,851
855.00 33,009 31,082 81,932
856.00 36,964 34,987 116,919
Device Routing Invert Qutlet Devices
#1  Primary 852.00" 42.0" Round Culvert

L=50.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 852.00'/ 850.00' S=0.0400'/" Cc=0.900
n=0.013, Flow Area=9.62 sf

#2 Device 1 B52.00' 6.0" Vert. Orifice/Grate C= 0.600
#3 Device 1 852.50' 12.0" W x 12.0" H Vert. Orifice/Grate C= 0.600
#4 Device 1 853.75' 30.0" W x 12.0" H Vert. Orifice/Grate X 3.00 C= 0.600

Primary OutFlow Max=5.73 cfs @ 12.54 hrs HW=853.81' (Free Discharge)
T _1=Culvert (Passes 5.73 cfs of 22.89 cfs potential flow)
2=0rifice/Grate (Orifice Controls 1.18 cfs @ 6.00 fps)
3=0rifice/Grate (Orifice Controls 4.24 cfs @ 4.24 fps)
=Orifice/Grate (Orifice Controls 0.31 cfs @ 0.75 fps)
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Flow (cfs)

Pond 8P: South Pond
Hydrograph

Inflow Area=16.540 ac
Peak Elev=853.81"
Storage=45,247 cf
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Summary for Link 6L: Holton Run Proposed

Inflow Area = 34.320 ac, 38.00% Impervious, Inflow Depth > 1.47" for 5-Year event
Inflow = 7.71cfs @ 12.58 hrs, Volume= 4.208 af
Primary = 7.71cfs @ 12.58 hrs, Volume= 4.208 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 6L: Holton Run Proposed
Hydrograph

[ Inflow
[ Primary

. T Inflow Area=34.320 ac

Flow {cfs}
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Summary for Subcatchment 4S: North Proposed

46.77 cfs @ 12.07 hrs, Volume= 3.055 af, Depth= 2.06"

Runoff

Runoff by SCS TR-20 method, UH=8SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=3.74"

Area (ac) CN Description
17.780 83 1/4 acre lots, 38% imp, HSG C

11.024 62.00% Pervious Area
6.756 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
{min}  (feet) (ftift)  (ft/sec) {cfs)
10.8 100 0.0200 0.15 Sheet Flow,
Grass: Short n=0.150 P2=2.63"

4.4 800 0.0045 3.04 2.39 Pipe Channel,
12.0" Round Area= 0.8 sf Perim= 3.1' r=0.25'

n=0.013

15.2 800 Total

Subcatchment 4S: North Proposed

Hydrograph
! —
v i Type Il 24-hr
4] i 10-Year Rainfall=3.74"
ol Runoff Area=17.780 ac
R ! Runoff Volume=3.055 af
g %E i Runoff Depth=2.06"
5 Flow Length=900'
1o i Tc=15.2 min

Time (hours)
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Summary for Subcatchment 5S: South Proposed

Runoff = 43.51cfs @ 12.07 hrs, Volume= 2.842 af, Depth= 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=3.74"

Area (ac) CN  Description
16.540 83 1/4 acre lots, 38% imp, HSG C

10.255 62.00% Pervious Area
6.285 38.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/seq) (cfs)
10.8 100 0.0200 0.15 Sheet Flow,

Grass: Shot n=0.150 P2=2863"

4.4 800 0.0045 3.04 2.39 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013

15.2 900 Total

Subcatchment 5S: South Proposed

Hydrograph

@ —

ot - Type Il 24-hr

" il 10-Year Rainfall=3.74"

i Runoff Area=16.540 ac

503 ) Runoff Volume=2.842 af
g o | Runoff Depth=2.06"
E gg Flow Length=900"

1: Tc=15.2 min

o CN=83
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Summary for Pond 7P: North Pond

inflow Area = 17.780 ac, 38.00% Impervious, Inflow Depth = 2.06" for 10-Year event
Inflow = 46.77 cfs @ 12.07 hrs, Volume= 3.055 af

Outflow = 284cfs@ 13.52 hrs, Volume= 2.620 af, Atten= 94%, Lag= 87.0 min
Primary = 284 cfs @ 13.52 hrs, Volume= 2.620 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 853.93' @ 13.52 hrs Surf.Area= 43,782 sf Storage= 76,316 cf

Plug-Flow detention time=402.8 min calculated for 2.620 af (86% of inflow)
Center-of-Mass det. time= 336.2 min ( 1,167.4 - 831.2)

Volume Invert Avail.Storage  Storage Description
#1 852.00° 176,725 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) {cubic-feet) (cubic-feet)
§52.00 35,533 0 0
853.00 39,769 37,651 37,651
854.00 44 105 41,937 79,588
855.00 48,541 46,323 125,911
856.00 53,087 50,6814 176,725
Device Routing Invert Outlet Devices
#1  Primary 852.00' 42.0" Round Culvert

L=50.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 852.00' / 850.00' S=0.0400'" Cc=0.900
n= 0.013, Flow Area= 9.62 sf

#2 Device 1 852.00' 4.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 852.50" 6.0" W x 12.0" H Vert. Orifice/Grate C= 0.600
#4  Device 1 854.00' 48.0" W x 12.0" H Vert. Orifice/Grate X 2.00 C= 0.600

Primary OutFlow Max=2.84 cfs @ 13.52 hrs HW=853.93' (Free Discharge)
1=Culvert (Passes 2.84 cfs of 25.62 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.56 cfs @ 6.39 fps)
3=0rifice/Grate (Orifice Controls 2.29 cfs @ 4.57 fps)
=0rifice/Grate ( Controls 0.00 cfs)
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Pond 7P: North Pond
Hydrograph

& Inflow
0 Primary

Inflow Area=17.780 ac
Peak Elev=853.93'
Storage=76,316 cf

Flow (cls)

Time {(hours)
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Summary for Pond 8P: South Pond

Inflow Area = 16.540 ac, 38.00% Impervious, Inflow Depth = 2.06" for 10-Year event
Inflow = 4351 cfs @ 12.07 hrs, Volume= 2.842 af

Outflow = 11.43cfs @ 12.38 hrs, Volume= 2.762 af, Atten= 74%, Lag= 18.2 min
Primary = 1143 cfs @ 12.38 hrs, Volume= 2.762 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 854.11'@ 12.38 hrs Surf.Area= 29,564 sf Storage= 53,971 cf

Plug-Flow detention time= 175.9 min calculated for 2.762 af (97% of inflow)
Center-of-Mass det. time= 159.2 min ( 990.4 - 831.2)

Volume Invert Avail.Storage _Storage Description
#1 852.00' 116,919 ¢f Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
852.00 21,747 0 0
853.00 25,400 23,574 23,574
854.00 29,154 27.277 50,851
855.00 33,009 31,082 81,932
856.00 36,964 34,987 116,919
Device Routing invet Qutlet Devices
#1  Primary 852.00' 42.0" Round Culvert

L=50.0' CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 852.00' / 850.00' S=0.0400'" Cc= 0.900
n=0.013, Flow Area= 9.62 sf

#2 Device 1 852.00' 6.0" Vert, Orifice/Grate C= 0.600
#3  Device 1 852.50' 12.0" W x 12.0™ H Vert. Orifice/Grate C= 0.600
#4  Device 1 853.75' 30.0" W x 12.0" H Vert. Orifice/Grate X 3.00 C= 0.600

Primary OutFlow Max=11.40 cfs @ 12.38 hrs HW=854.11" (Free Discharge)
T 1=Culvert (Passes 11.40 cfs of 29.86 cfs potential flow)
2=0rifice/Grate (Orifice Controls 1.29 cfs @ 6.56 fps)
3=0Orifice/Grate (Crifice Controls 5.02 cfs @ 5.02 fps)
=0rifice/Grate (Orifice Controls 5.09 cfs @ 1.91 fps)
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Pond 8P: South Pond

Hydrograph
40 | B Py
I ] Inflow Area=16.540 ac
i Peak Elev=854.11"
> | Storage=53,971 cf

Flow (cfs)

Time (hours)
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Summary for Link 6L: Holton Run Proposed

Inflow Area = 34.320 ac, 38.00% Impervious, Inflow Depth > 1.88" for 10-Year event
Inflow = 13.96 cfs @ 12.39 hrs, Volume= 5.382 af
Primary = 13.96cfs @ 12.39 hrs, Volume= 5.382 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 6L: Holton Run Proposed
Hydrograph

B Inflow
W Primary

e | Inflow Area=34.320 ac

Flow (cfs)
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Summary for Subcatchment 4S: North Proposed

Runoff = 6043 cfs @ 12.07 hrs, Volume= 3.959 af, Depth= 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=4.44"

Area{ac) CN Description
17.780 83 1/4 acre lots, 38% imp, HSG C

11.024 62.00% Pervious Area
6.756 38.00% |mpervious Area

Tc Length Slope Velocity Capacity Description
~ (min) (feetl) (ftift)  (ft/sec) (cfs)

10.8 100 0.0200 0.15 Sheet Flow,
Grass: Short n=0.150 P2= 263"

4.4 800 0.0045 3.04 2.39 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013

15.2 900 Total

Subcatchment 4S: North Proposed
Hydrograph

E 50.4 ofs

o

Type Il 24-hr
25-Year Rainfall=4.44"
Runoff Area=17.780 ac

Runoff Volume=3.959 af
Runoff Depth=2.67"
Flow Length=900"
Tc=15.2 min

CN=83
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Summary for Subcatchment 5S: South Proposed

Runoff = 56.21cfs @ 12.07 hrs, Volume= 3.683 af, Depth= 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=4.44"

Area (ac) CN_ Description
16.540 83  1/4 acre lots, 38% imp, HSG C

10.255 62.00% Pervious Area
6.285 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) {ftft)  (ft/sec) (cfs)
10.8 100 0.0200 0.15 Sheet Flow,
Grass: Shot n=0.150 P2=263"

4.4 800 0.0045 3.04 2.39 Pipe Channel,
12.0" Round Area= 0.8 sf Perim= 3.1' r= 0.25'

n=0.013

15.2 900 Total

Subcatchment 5S: South Proposed

Hydrograph
55 i Type Il 24-hr
03 f 25-Year Rainfall=4.44"
% | Runoff Area=16.540 ac
407 Runoff Volume=3.683 af
g ] | Runoff Depth=2.67"
e Flow Length=900"
= Tc=15.2 min
CN=83
M, T
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Summary for Pond 7P: North Pond

Inflow Area = 17.780 ac, 38.00% Impervious, Inflow Depth = 2.67" for 25-Year event
Inflow = 60.43cfs @ 12.07 hrs, Volume= 3.959 af

Outflow = 7.45cfs @ 12.65 hrs, Volume= 3.503 af, Atten=88%, Lag= 34.6 min
Primary = 7.45cfs @ 12.65 hrs, Volume= 3.503 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=854.29' @ 12.65 hrs Surf.Area= 45,413 sf Storage= 92,783 cf

Plug-Flow detention time= 352.5 min calculated for 3.503 af (88% of inflow)
Center-of-Mass det. time=295.6 min ( 1,119.4 - 823.8)

Volume Invert Avail.Storage Storage Description
#1 852.00' 176,725 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
852.00 35,533 0 0
853.00 39,769 37,651 37,651
854.00 44,105 41,937 79,588
855.00 48,541 46,323 125,911
856.00 53,087 50,814 176,725
Device Routing Invert Outlet Devices
#1  Primary 852.00' 42.0" Round Culvert

L=50.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 852.00'/ 850.00' S=0.0400'" Cc=0.900
n=0.013, Flow Area= 9.62 sf

#2  Device 1 852.00' 4.0" Vert. Orifice/Grate C= 0.600
#3 Device 1 852.50' 6.0" W x 12.0" H Vert. Orifice/Grate C= 0.600
#4  Device 1 854.00' 48.0" W x 12.0" H Vert. Orifice/Grate X 2.00 C= 0.600

Primary OutFlow Max=7.44 cfs @ 12.65 hrs HW=854.29' (Free Discharge)
1=Culvert (Passes 7.44 cfs of 34.48 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.61 cfs @ 7.02 fps)
3=0rifice/Grate (Orifice Controls 2.72 cfs @ 5.44 fps)
=Orifice/Grate (Orifice Controls 4.11 cfs @ 1.74 fps)
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Pond 7P: North Pond
Hydrograph
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Summary for Pond 8P: South Pond

Inflow Area = 16.540 ac, 38.00% Impervious, Inflow Depth = 2.67" for 25-Year event
Inflow = 56.21c¢fs @ 12.07 hrs, Volume= 3.683 af

Outflow = 21.75cfs @ 12.29 hrs, Volume= 3.600 af, Atten=61%, Lag= 13.0 min
Primary = 21.75cfs @ 12.29 hrs, Volume= 3.600 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 854.46' @ 12.29 hrs Surf.Area= 30,945 sf Storage= 64,811 cf

Plug-Flow detention time= 150.0 min calculated for 3.595 af (98% of inflow)
Center-of-Mass det. time=137.3 min ( 961.1 - 823.8)

Volume Invert  Avail.Storage Storage Description
#1 852.00' 116,919 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf. Area Inc.Store Cum.Store .
(feet) (sg-ft) (cubic-feet) (cubic-feet) .
852.00 21,747 0 0
853.00 25,400 23,574 23,574
854.00 29,154 27,277 50,851
855.00 33,009 31,082 81,932
856.00 36,964 34,987 116,919
Device Routing Invert Qutlet Devices
#1  Primary 852.00' 42.0" Round Culvert

L= 50.0' CPP, square edge headwall, Ke= 0.500
Inlet / Qutlet Invert= 852.00'/ 850.00' S=0.0400'" Cc= 0.900
n=0.013, Flow Area=9.62 sf

#2 Device 1 852.00' 6.0" Vert. Orifice/Grate C= 0.600
#3 Device 1 852.50' 12.0" W x 12.0" H Vert, Orifice/Grate C=0.600
#4  Device 1 853.75' 30.0" W x 12.0" H Vert. Orifice/Grate X 3.00 C= 0.600

Primary OutFlow Max=21.66 cfs @ 12.29 hrs HW=854.46' (Free Discharge)
1=Culvert (Passes 21.66 cfs of 38.64 cfs potential flow)
2=0rifice/Grate (Orifice Controls 1.41 cfs @ 7.16 fps)
3=0rifice/Grate (Orifice Controls 5.79 cfs @ 5.79 fps)
=0rifice/Grate (Orifice Controls 14.47 cfs @ 2.71 fps)



152-743 Preliminary SWM

Prepared by CEC, Inc.

Type Il 24-hr 25-Year Rainfali=4.44"
Printed 9/25/2015

HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC

Page 35

Flow (cfs)

507:
55
50
a5
40'.‘
35
30-

25

Pond 8P: South Pond

Hydrograph

Inflow Area=16.540 ac
Peak Elev=854.46"
Storage=64,811 cf

1 Inflow
[ Primary

A -;_-;.5 o

0123 4 5 6 7 B 9 101112131415161718192021222324252627232930313233343536
Time (hours)




152-743 Preliminary SWM Type Il 24-hr 25-Year Rainfall=4.44"

Prepared by CEC, Inc. Printed 9/25/2015
HydroCAD® 10.00-13 s/n 03447 © 2014 HydroCAD Software Solutions LLC Page 36

Summary for Link 6L: Holton Run Proposed

Inflow Area = 34.320 ac, 38.00% Impervious, Inflow Depth > 2.48" for 25-Year event
Inflow = 26.46 cfs @ 12.35 hrs, Volume= 7.103 af
Primary = 26.46 cfs @ 12.35 hrs, Volume= 7.103 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 6L: Holton Run Proposed

Hydrograph
O Inflow
] & Prmary
- Inflow Area=34.320 ac
24
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Summary for Subcatchment 4S: North Proposed

Runoff = 71.90cfs @ 12.07 hrs, Volume= 4.730 af, Depth= 3.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type |l 24-hr 50-Year Rainfall=5.02"

Area{ac) CN Description
17.780 B3 1/4 acre lots, 38% imp, HSG C

11.024 62.00% Pervious Area
6.756 38.00% Impervious Area

Te Length Slope Velocity Capacity Description
{min) (feet) {ft/ft) (ft/sec) (cfs)

10.8 100 0.0200 0.15 Sheet Flow,
Grass: Shot n=0.150 P2=2.63"
4.4 800 0.0045 3.04 2.39 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' = 0.25'
n=0.013

15.2 900 Total

Subcatchment 4S: North Proposed

Hydrograph
70 Type Il 24-hr
5 ! 50-Year Rainfall=5.02"
o Runoff Area=17.780 ac
50 . J Runoff Volume=4.730 af
it | Runoff Depth=3.19"
E: Flow Length=900"
Tc=15.2 min
CN=83
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Summary for Subcatchment 5§S: South Proposed

Runoff = 66.89cfs @ 12.07 hrs, Volume= 4.400 af, Depth= 3.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type |l 24-hr 50-Year Rainfall=5.02"

Area(ac) CN Description
16.540 B3 1/4 acre lots, 38% imp, HSG C

10.255 62.00% Pervious Area
6.285 38.00% Impervious Area

Te Length Slope Velocity Capacity Description
(min) (feef) (ft/ft) (ft/sec) {cfs)

10.8 100 0.0200 0.15 Sheet Flow,
Grass: Short n=0.150 P2=263"

4.4 800 0.0045 3.04 2.39 Pipe Channel,
12.0" Round Area= 0.8 sf Perim= 3.1' r=0.25'

n=0.013

15.2 900 Total

Subcatchment 5S: South Proposed

Hydrograph

o
65 2 Type Il 24-hr
60 . 50-Year Rainfall=5.02"
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Summary for Pond 7P: North Pond

Inflow Area = 17.780 ac, 38.00% Impervious, Inflow Depth = 3.19" for 50-Year event
Inflow = 7190cfs @ 12.07 hrs, Volume= 4.730 af

Outflow = 14.09 cfs @ 12.46 hrs, Volume= 4.261 af, Atten=80%, Lag=23.1 min
Primary = 14.09 cfs @ 12.46 hrs, Volume= 4.261 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 854.55' @ 12.46 hrs Surf.Area= 46,541 sf Storage= 104,479 cf

Plug-Flow detention time= 310.2 min calculated for 4.255 af (90% of inflow)
Center-of-Mass det. time= 260.6 min { 1,079.3-818.7)

Volume Invert Avail.Storage Storage Description
#1 852.00' 176,725 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) (sg-ft) (cubic-feet) (cubic-feet)
852.00 35,533 0 0
853.00 39,769 37,651 37,651
854.00 44 105 41,937 79,588
855.00 48,541 46,323 125,911
856.00 53,087 50,814 176,725
Device Routing Invert OQutlet Devices
#1  Primary 852.00' 42.0" Round Culvert

L=50.0' CPP, square edge headwall, Ke= 0.500
Inlet / Qutlet Invert= 852.00' / 850.00' S=0.0400'/" Cc=0.900
n=0.013, Flow Area=9.62 sf

#2 Device 1 852.00' 4.0" Vert. Orifice/Grate C= 0.600
#3 Device 1 852.50' 6.0" W x12.0" H Vert. Orifice/Grate C= 0.600
#4  Device 1 854.00' 48.0" W x 12.0" H Vert, Orifice/Grate X 2.00 C= 0.600

Primary OutFlow Max=14.07 cfs @ 12.46 hrs HW=854.55" (Free Discharge)
T 1=cCulvert (Passes 14.07 cfs of 40.80 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.65 cfs @ 7.43 fps)
3=0rifice/Grate (Orifice Controls 2.98 c¢fs @ 5.97 fps)
=0rifice/Grate (Orifice Controls 10.44 cfs @ 2.38 fps)
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Summary for Pond 8P: South Pond

Inflow Area = 16.540 ac, 38.00% Impervious, Inflow Depth = 3.,19" for 50-Year event
Inflow = 66.89 cfs @ 12.07 hrs, Volume= 4.400 af

Outflow = 3119cfs @ 12.25 hrs, Volume= 4.314 af, Atten=53%, Lag= 11.1 min
Primary = 31.19cfs @ 12.25 hrs, Volume= 4.314 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 854.73' @ 12.25 hrs Surf.Area= 31,972 sf Storage= 73,189 cf

Plug-Flow detention time= 136.2 min calculated for 4.314 af (98% of inflow)
Center-of-Mass det. time= 124.4 min { 943.1 - 818.7)

Volume Invert Avail.Storage _ Storage Description
#1 852.00' 116,919 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) {sqg-ft) {cubic-feet) (cubic-feet)
852.00 21,747 0 0
853.00 25,400 23,574 23,574
854.00 29,154 27,277 50,851
855.00 33,009 31,082 81,932
856.00 36,964 34,987 116,919
Device Routing Invert Outlet Devices
#1  Primary 852.00' 42.0" Round Culvert

L= 50.0' CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 852.00' / 850.00° S=0.0400'" Cc=0.900
n=0.013, Flow Area= 9.62 sf

#2  Device 1 852.00' 6.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 852.50' 12.0" W x 12.0" H Vert. Orifice/Grate C= 0.600
#4  Device 1 853.75' 30.0" W x 12.0" H Vert. Orifice/Grate X 3.00 C= 0.600

Primary OutFlow Max=31.11 cfs @ 12.25 hrs HW=854.73" (Free Discharge)
T q9=culvert (Passes 31.11 cfs of 45.26 cfs potential flow)
2=0rifice/Grate (Orifice Controls 1.49 cfs @ 7.58 fps)
3=0rifice/Grate (Orifice Controls 6.31 cfs @ 6.31 fps)
=Orifice/Grate (Orifice Controls 23.31 cfs @ 3.18 fps)
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Pond 8P: South Pond
Hydrograph
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Summary for Link 6L: Holton Run Proposed

Inflow Area = 34.320 ac, 38.00% Impervious, Inflow Depth > 3.00" for 50-Year event
Inflow = 4271 cfs @ 12.31 hrs, Volume= 8.576 af
Primary = 4271 cfs@ 12.31 hrs, Volume= 8.576 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 6L: Holton Run Proposed
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Summary for Subcatchment 4S: North Proposed

Runoff = 84.05cfs @ 12.07 hrs, Volume= 5.555 af, Depth= 3.75"

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=5.63"

Area (ac) CN Description
17.780 83  1/4 acre lots, 38% imp, HSG C

11.024 62.00% Pervious Area
6.756 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ity  (fi/sec) {cfs)

10.8 100 0.0200 0.15 Sheet Flow,
Grass: Short n=0.150 P2=2.63"

4.4 800 0.0045 3.04 2.39 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013

15.2 900 Total

Subcatchment 4S: North Proposed

Hydrograph
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Summary for Subcatchment 5S: South Proposed

Runoff = 78.19cfs @ 12.07 hrs, Volume= 5.168 af, Depth= 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Nl 24-hr 100-Year Rainfall=5.63"

Area (ac) CN Description
16.540 83 1/4 acrelats, 38% imp, HSG C

10.255 62.00% Pervious Area
6.285 38.00% Impervious Area
Te Length Slope Velocity Capacity Description
(min)  (feet) (ftift) (ft/sec) (cfs)
10.8 100 0.0200 0.15 Sheet Flow,
Grass: Short n=0.150 P2=263"
4.4 800 0.0045 3.04 2.39 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' = 0.25'
n=10.013

15.2 900 Total

Subcatchment 5S: South Proposed

Hydrograph
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Summary for Pond 7P: North Pond

Inflow Area = 17.780 ac, 38.00% Impervious, Inflow Depth = 3.75" for 100-Year event
Inflow = 84.05cfs @ 12.07 hrs, Volume= 5.655 af

Qutflow = 2263cfs @ 12.36 hrs, Volume= 5.076 af, Atten=73%, Lag= 17.6 min
Primary = 2263 cfs @ 12.36 hrs, Volume= 5.076 af

Routing by Stor-ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 854.81'@ 12.36 hrs Surf.Area= 47,698 sf Storage= 116,764 cf

Plug-Flow detention time= 277.4 min calculated for 5.069 af (31% of inflow)
Center-of-Mass det. time=232.9 min ( 1,047.1 - 814.2))

Volume Invert  Avail.Storage Storage Description
#1 852.00' 176,725 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) {cubic-feet) {cubic-feet)
852.00 35,533 0 0
853.00 39,769 37,651 37,651
854.00 44,105 41,937 79,588
855.00 48,541 46,323 125,911
856.00 53,087 50,814 176,725
Device Routing Invert  Qutlet Devices
#1  Primary 852.00' 42.0" Round Culvert

L=50.0' CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 852.00'/ 850.00' S=0.0400'" Ce=0.900
n=0.013, Flow Area= 9.62 sf

#2 Device 1 852.00' 4.0" Vert. Orifice/Grate C=0.600
#3  Device 1 852.50' 6.0" W x12.0" H Vert. Orifice/Grate C=0.600
#4 Device 1 854.00° 48.0" W x 12.0" H Vert. Orifice/Grate X 2.00 C=0.600

Primary OutFlow Max=22.57 cfs @ 12.36 hrs HW=854.81' (Free Discharge)
1=Culvert (Passes 22.57 cfs of 47.21 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.68 cfs @ 7.83 fps)
3=0rifice/Grate (Orifice Controls 3.23 cfs @ 6.45 fps)
=0rifice/Grate (Orifice Controls 18.66 cfs @ 2.89 fps)
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Pond 7P: North Pond

Hydrograph
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Summary for Pond 8P: South Pond

Inflow Area = 16.540 ac, 38.00% Impervious, Inflow Depth = 3.75" for 100-Year event
Inflow = 78.19cfs @ 12.07 hrs, Volume= 5.168 af

Outflow = 39.03cfs @ 12.24 hrs, Volume= 5.080 af, Atten=50%, Lag= 10.3 min
Primary = 39.03cfs @ 12.24 hrs, Volume= 5.080 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 855.00' @ 12.24 hrs Surf.Area= 33,014 sf Storage= 81,972 cf

Plug-Flow detention time= 124.7 min calculated for 5.080 af (38% of inflow)
Center-of-Mass det. time= 114.3 min (928.4 - 814.2)

Volume Invert  Avail.Storage Storage Description
#1 852.00' 116,919 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) {sq-ft) {cubic-feet) (cubic-feet)
852.00 21,747 0 0
853.00 25,400 23,574 23,574
854.00 29,154 27,277 50,851
855.00 33,009 31,082 81,932
856.00 36,964 34,987 116,919
Device Routing Invert Qutlet Devices
#1  Primary 852.00' 42.0" Round Culvert

L= 50.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outiet Invert= 852.00'/ 850.00' S=0.0400'/ Cc= 0.900
n=0.013, Flow Area= 9.62 sf

#2  Device 1 852.00' 6.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 852.50' 12.0" W x 12.0" H Vert. Orifice/Grate C=0.600
#4  Device 1 853.75' 30.0" W x 12.0" H Vert. Orifice/Grate X 3.00 C= 0.600

Primary OutFlow Max=38.92 c¢fs @ 12.24 hrs HW=855.00' (Free Discharge)
T 1=culvert (Passes 38.92 cfs of 51.69 cfs potential flow)
2=0rifice/Grate (Orifice Controls 1.57 cfs @ 7.98 fps)
3=0rifice/Grate (Orifice Controls 6.79 cfs @ 6.79 fps)
=0rifice/Grate (Orifice Controls 30.56 cfs @ 4.08 fps)
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Pond 8P: South Pond
Hydrograph
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Summary for Link 6L: Holton Run Proposed

Inflow Area = 34.320 ac, 38.00% Impervious, Inflow Depth > 3.55" for 100-Year event
Inflow = 60.15cfs @ 12.29 hrs, Volume= 10.156 af
Primary = 60.15cfs @ 12.29 hrs, Volume= 10.156 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 6L: Holton Run Proposed
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