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Town of Kittery 

Planning Board Meeting 

July 12, 2018 

 
Miller Road – Major Subdivision Preliminary Plan Review 

Action: Accept application as complete; Approve or deny preliminary plan Owners Paul E. and Peter J. 

McCloud and Applicant Joseph Falzone requests consideration of a 6-lot conventional subdivision on 

land along Miller Road (Tax Map 59 Lot 20) in the Residential-Rural (R-RL) and Resource Protection 

Overlay (OZ-RP) Zones. Agent is Ken Wood, Attar Engineering. 
 

 

PROJECT TRACKING 

REQ’D ACTION COMMENTS STATUS 

YES 
Sketch Plan Completeness 

Review/Approval  
Approved 5/10/18 APPROVED 

YES Site Visit Held on 5/1/18 HELD 

YES 
Preliminary Plan Review 
Completeness/Acceptance 

Accepted on 6/12/18 ACCEPTED 

YES Public Hearing Originally scheduled for July 12th, reschedule for 7/26/18 PENDING 

YES Preliminary Plan Approval  PENDING 

YES 
Final Plan Review and 
Decision 

  

Applicant:  Prior to the signing of the approved Plan any Conditions of Approval related to the Findings of Fact along with waivers and 

variances (by the BOA) must be placed on the Final Plan and, when applicable, recorded at the York County Registry of Deeds.  PLACE 

THE MAP AND LOT NUMBER IN 1/4” HIGH LETTERS AT LOWER RIGHT BORDER OF ALL PLAN SHEETS.   As per Section 

16.4.4.13 - Grading/Construction Final Plan Required. - Grading or construction of roads, grading of land or lots, or construction of buildings is 

prohibited until the original copy of the approved final plan endorsed has been duly recorded in the York County registry of deeds when 
applicable.  

 

Background 

Miller Road lies between Bartlett Road and Norton Road. This lot lies closer to Norton Road and abuts 

Hutchins Creek. It is approximately 9.9 acres and 6 lots are proposed. Large portions of two lots lie 

within the Resource Protection Zone and FEMA Flood Zone A as shown on FEMA maps. The Applicant 

sought and received a Letter of Map Amendment (LOMA) from FEMA, included in the submission, to 

remove the lots from the floodplain. 

 

Sketch Plan 

The sketch plan design that the Board approved on May 10, 2018 included a hammerhead turnaround that 

would allow access to three lots, including the back lot and a shared driveway between lots 4 and 5. The 

number of curb cuts on Miller Road would be reduced to three. The Board’s informal consensus was to 

favor the special exception request for the conventional subdivision design over the cluster. 

 

Staff Review 

 

1. Submission: Staff has the following comments on the preliminary subdivision plan submission. 

a. Front setbacks are not shown/labeled on the plans. Update: Shown on the plans 

b. Nearly all, if not all, the site is wooded. A note describing the site as wooded could stand 

in for the required forest cover depiction on the plans. Update: See Note 9 

c. The Resource Protection Zone line is not identified on the plans. Staff believes the OZ-

RP line should be identified as such on the plans. See #4 below. Update: See Note 13 

d. The legal interest documents, in this case the Purchase & Sale agreement, may have 

expired. Has the Applicant purchased the property?  

ITEM 1 
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e. The erosion and sedimentation control plan will be reviewed by CMA. Update: CMA has 

reviewed the plans and their report is in the Board’s packet. 

 

2. Conventional vs. Cluster. The proposed subdivision is presented as a major conventional 

subdivision which is a special exception use. Per 16.6.4.4., when granting a special exception use, 

the Board must find the proposed development meets the criteria of Section 16.10.8.3.4 and 

16.6.6. The Board has provided feedback to the Applicant favoring the conventional design as 

shown. Update: Prior to approving the plan, the Board must vote to grant the special exception 

use. 

 

3. Open Space. The proposed subdivision plan shows about 3.4 acres of open space along Hutchins 

Creek to the north which exceeds the 15% requirement for open space within a conventional 

subdivision in the Residential Rural Zone (R-RL). There does not appear to be access to the open 

space for the 4 lots that do not abut it. Update: All the property owners of the lots will have the 

ability to access the open space. 

 

4. Floodplain, Resource Protection Overlay and Wetlands. The lot proposed for subdivision is 

roughly shaped like an “L” as it lies along Miller Road. Current floodplain maps (actually both 

the FEMA maps in effect and the 2013 FEMA draft maps) show that the longest/deepest portion 

of the lot from Miller Road to the end of the lot as it runs along Hutchins Creek has a band of 

varying width located within the flood zone. FEMA has granted the Applicant’s LOMA request 

to revise the floodplain, shrinking the floodplain area considerably. The LOMA delineation likely 

impacts the Resource Protection (OZ-RP) zoned by the Town. Wetlands are shown as running 

along the creek in a narrow band beyond Lot #6 where they widen and encompass the farthest 

portion of the lot. The wetlands were delineated by James Logan, of Longview Partners (not sure 

when) and that firm also did the high intensity soil survey.  

a. The Applicant is showing the LOMA line as the line for the OZ-RP overlay. Staff 

recommends that the Applicant involve DEP and IFW to make that determination 

and provide results to the Board. The Town will adjust the OZ-RP zoning 

accordingly. Update: Staff has reached out to DEP (IFW said it was DEP’s decision) 

and will have an answer for the Board by the time of the meeting. 

 

5. Calculations for Net Residential Acreage. Per Title 16.7.8 Net Residential Acreage has been 

calculated and is shown as note 6 on Sheet 1 of the plans.  

a. Was the new stormwater drainage easement shown on Lot 1 included in the 

calculations? Update: The land area included in rights of way and easements for the 

net residential area calculations has remained the same for all plans submitted since 

April. Is this correct? If not, the calculations should be updated to reflect the road 

easement and the stormwater drainage easements shown on the plans. 

 

6. Dimensional standards. All lots meet the 40,000 sf requirement in the R-RL Zone. Building 

envelopes are shown. Front setbacks are not shown – does the building envelope begin at the 40 

foot setback? Setbacks (side yards) are shown. The 150-foot frontage requirements are met. There 

are 40-foot setbacks shown for the three lots that abut the ROW per front yard requirements. The 

ROW is itself, 40 feet, and curves slightly per the Board’s preference from the last meeting. The 

ROW is separate from the lots it serves, meaning they do not derive any area from the ROW. 

There is a hammerhead to allow for turnaround as per the Board’s guidance from the last 

meeting. 

a. Impervious surface calculations are missing – they were provided at sketch plan review. 

Update: no calculations were provided – this is not a requirement but good to have. 
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7. Stormwater. Stormwater ponds are shown along Miller Road. 

a.  It isn’t clear where spillway water goes that is shown on the northerly stormwater pond. 

Does it flow into the open space? Does the southerly stormwater pond direct water to the 

northerly stormwater pond? Update: another existing culvert was located which enabled 

the stormwater management system to be modified, a level spreader will be installed, 

avoiding existing trees. 

a. Can the more northerly stormwater pond in the 40-foot setback be moved so that the no-

cut buffer may be be placed there? See #8 below for additional comments on no-cut 

buffers. Update: the no-cut buffer is shown on along the frontage of all the lots. Where 

the stormwater system will be installed within it, two significant trees have been 

identified for preservation.  

 

8. Scenic Road/No-Cut Buffers. Miller Road is listed as a Scenic Road in the Comprehensive Plan 

(scenic roads are also addressed in the Comp Plan update that is being considered for adoption). 

At the site walk and at the last meeting, the Board heard from the Applicant that no-cut buffers 

would be provided along Miller Road, along the wetland setback and along the southwestern edge 

of Lot 5. A no-cut buffer of less than 40 feet is shown in front of Lots 4 and 5 and in back of Lots 

3-5 (this wasn’t requested). Stormwater systems are shown in the 40-foot setback along Miller 

Road and Lots 1-3 have no no-cut buffer shown.  

a. Site plan minutes from 5/1/18 and Planning Board minutes from the 5/10/18 meeting 

both indicate that no-cut buffers were discussed along the 40-foot ROW and that the 

buffers would be 50-60 feet wide. The Lot 5 side buffer was also agreed to by the 

Applicant. Update: a 50 foot no-cut buffer runs along the entire Miller Road frontage, and 

wraps around Lot 5’southeastern side. A 40-foot no-cut buffer runs along the back of 

Lots 3-5. Note 10 describes the buffer and the restrictions. 

b. A no-cut buffer in the 100-foot Resource Protection setback is recommended by Staff. 

Update: A no-cut buffer is noted on the plans and described in Note 11. 

 

9. Road and Shared Driveway. The plan submitted shows a 40-foot ROW with an 18-foot gravel 

travel way to be shared with Lots 1, 2 and 6. No shoulders, sidewalks or pedestrian ways are 

being proposed.  

a. Since the road will be private, the Applicant should request waivers for the road design 

and sidewalks. Update: waiver requests were not submitted but staff will ensure a list is 

provided for the meeting. 

b. A note should be placed on the plan saying: [The name of the road] shall be and must 

remain a private road, with the property owners, HOA or other such entity bearing all 

responsibility for maintenance including but not limited to, snowplowing, paving and 

stormwater system operation and repair. Update: See Note 12. 

The shared driveway does not have dimensions noted but the easement appears to be about 25 

feet wide, travel way is likely 12 or 15 feet.  

c. The driveway easement width and the travel way width should be noted on the plans 

Update: dimensions were added to the plans. 

d. A significant tree (large healthy tree as defined by Title 16) was noted near the shared 

driveway location during the site walk. Will the driveway location spare that tree? 

Update: a large healthy oak is identified on the plan to remain, the driveway avoids it. 

 

10. HOA Document. The HOA document submitted seems to include all the six lots.  

a. It is not clear why Lots 3, 4 and 5 have interest in the road for use by Lots 1, 2 and 6. 

Update: the HOA document clarifies responsibilities. 

b. Will all lot owners be responsible for the stormwater system operations and maintenance? 

Update: The HOA appears to make all owners responsible. 
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c. Any removal of vegetation in the OZ-RP zone or no-cut zones will require a permit from 

the Shoreland Resource Officer and the HOA document should clearly state this. This 

includes hazard/dead/dying trees and invasive species. The Town will issue a permit to 

remove hazard/dead/dying trees and invasive species but requires a permit to monitor 

cutting and to determine whether or not replanting needs to occur in the Resource 

Protection zone. Update: The HOA document on page 8, numbers 3.28 and 3.3, should be 

updated to reflect the language above. 

 

11. Peer Review. CMA will review the plans and submit a report for the next meeting. Update: 

CMA’s report is included in the packet. 

 

Recommendations 

Preliminary Plan review begins the formal permitting process for a subdivision. The Board is charged 

with giving the Applicant guidance and input to further refine the plan in accordance with Title 16 prior to 

final plan submission. The Board will also hold a public hearing to hear from abutters and neighbors. In 

addition, as part of this step, the Board will decide by vote whether the design of this subdivision aligns 

with special exception criteria and the definition of special exception in 16.2.  

 

Update: At the last meeting, the Board accepted the application as complete and set the public hearing 

date for July 12th. Unfortunately, public notice, as required by statute, was not sent out by staff as 

required. The Applicant was notified. Staff also reached out to abutters. The Board will need to 

reschedule the public hearing date for July 26, 2018. 

 

Staff recommends that the Chair make an announcement that the public hearing was not properly noticed 

so must be re-scheduled. This will allow the Board to re-set the public hearing to receive formal input 

from abutters. 

 

Action 

 

If the Board agrees with Staff recommendations, the Board may use the following motion: 

 

Move to re-schedule a public hearing formerly set for July 12th to July 26, 2018 for the preliminary 

subdivision application dated May 23, 2018 with revisions dated June 20, 2018 from owners Paul E. 

and Peter J. McCloud and applicant Joseph Falzone for a 6-lot subdivision on land along Miller Road 

(Tax Map 59 Lot 20) in the Residential-Rural (R-RL) and Resource Protection Overlay (OZ-RP) 

Zones. 
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Routing Diagram for MILLER RD SDV SWA EXT
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MILLER RD SDV SWA EXT
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

8.222 70 Woods, Good, HSG C  (2S, 3S)

25.000 77 2 Acre-Residential  (1S)

135.000 79 Woods-Fair  (1S)

0.102 98 Paved parking, HSG C  (2S, 3S)

168.324 78 TOTAL AREA
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=160.000 ac   0.00% Impervious   Runoff Depth>1.28"Subcatchment 1S: LOMA Flood Study 
   Flow Length=4,900'   Tc=44.0 min   CN=79   Runoff=122.00 cfs  17.112 af

Runoff Area=36,805 sf   5.08% Impervious   Runoff Depth>0.85"Subcatchment 2S: Portion Drainage to 12" 
   Flow Length=245'   Tc=8.6 min   CN=71   Runoff=0.76 cfs  0.060 af

Runoff Area=325,778 sf   0.79% Impervious   Runoff Depth>0.79"Subcatchment 3S: Portion Drainage to 15" 
   Flow Length=931'   Tc=46.1 min   CN=70   Runoff=3.20 cfs  0.490 af

Peak Elev=33.00'  Storage=109,983 cf   Inflow=122.00 cfs  17.112 afPond 1P: Ponding for Twin 36" Culverts
   Outflow=79.76 cfs  17.052 af

Peak Elev=45.24'  Storage=24 cf   Inflow=0.76 cfs  0.060 afPond 2P: Ponding for 12" Culvert
   Primary=0.77 cfs  0.060 af   Secondary=0.00 cfs  0.000 af   Outflow=0.77 cfs  0.060 af

Peak Elev=46.84'  Storage=197 cf   Inflow=3.20 cfs  0.490 afPond 3P: Ponding for 15" Culvert
   Primary=3.20 cfs  0.489 af   Secondary=0.00 cfs  0.000 af   Outflow=3.20 cfs  0.489 af

   Inflow=79.76 cfs  17.052 afLink AP1: Twin 36" Culvert Stream Crossing
   Primary=79.76 cfs  17.052 af

   Inflow=0.77 cfs  0.060 afLink AP2: Existing 12" Culverted Crossing
   Primary=0.77 cfs  0.060 af

   Inflow=3.20 cfs  0.489 afLink AP3: Existing 15" Culverted Crossing
   Primary=3.20 cfs  0.489 af

Total Runoff Area = 168.324 ac   Runoff Volume = 17.662 af   Average Runoff Depth = 1.26"
99.94% Pervious = 168.222 ac     0.06% Impervious = 0.102 ac
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=160.000 ac   0.00% Impervious   Runoff Depth>2.50"Subcatchment 1S: LOMA Flood Study 
   Flow Length=4,900'   Tc=44.0 min   CN=79   Runoff=238.33 cfs  33.322 af

Runoff Area=36,805 sf   5.08% Impervious   Runoff Depth>1.88"Subcatchment 2S: Portion Drainage to 12" 
   Flow Length=245'   Tc=8.6 min   CN=71   Runoff=1.78 cfs  0.132 af

Runoff Area=325,778 sf   0.79% Impervious   Runoff Depth>1.78"Subcatchment 3S: Portion Drainage to 15" 
   Flow Length=931'   Tc=46.1 min   CN=70   Runoff=7.68 cfs  1.107 af

Peak Elev=34.61'  Storage=369,628 cf   Inflow=238.33 cfs  33.322 afPond 1P: Ponding for Twin 36" Culverts
   Outflow=104.91 cfs  33.243 af

Peak Elev=45.53'  Storage=42 cf   Inflow=1.78 cfs  0.132 afPond 2P: Ponding for 12" Culvert
   Primary=1.78 cfs  0.132 af   Secondary=0.00 cfs  0.000 af   Outflow=1.78 cfs  0.132 af

Peak Elev=48.20'  Storage=734 cf   Inflow=7.68 cfs  1.107 afPond 3P: Ponding for 15" Culvert
   Primary=7.60 cfs  1.106 af   Secondary=0.00 cfs  0.000 af   Outflow=7.60 cfs  1.106 af

   Inflow=104.91 cfs  33.243 afLink AP1: Twin 36" Culvert Stream Crossing
   Primary=104.91 cfs  33.243 af

   Inflow=1.78 cfs  0.132 afLink AP2: Existing 12" Culverted Crossing
   Primary=1.78 cfs  0.132 af

   Inflow=7.60 cfs  1.106 afLink AP3: Existing 15" Culverted Crossing
   Primary=7.60 cfs  1.106 af

Total Runoff Area = 168.324 ac   Runoff Volume = 34.561 af   Average Runoff Depth = 2.46"
99.94% Pervious = 168.222 ac     0.06% Impervious = 0.102 ac
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=160.000 ac   0.00% Impervious   Runoff Depth>3.57"Subcatchment 1S: LOMA Flood Study 
   Flow Length=4,900'   Tc=44.0 min   CN=79   Runoff=338.28 cfs  47.613 af

Runoff Area=36,805 sf   5.08% Impervious   Runoff Depth>2.84"Subcatchment 2S: Portion Drainage to 12" 
   Flow Length=245'   Tc=8.6 min   CN=71   Runoff=2.70 cfs  0.200 af

Runoff Area=325,778 sf   0.79% Impervious   Runoff Depth>2.71"Subcatchment 3S: Portion Drainage to 15" 
   Flow Length=931'   Tc=46.1 min   CN=70   Runoff=11.81 cfs  1.687 af

Peak Elev=35.30'  Storage=648,062 cf   Inflow=338.28 cfs  47.613 afPond 1P: Ponding for Twin 36" Culverts
   Outflow=114.05 cfs  47.522 af

Peak Elev=45.81'  Storage=62 cf   Inflow=2.70 cfs  0.200 afPond 2P: Ponding for 12" Culvert
   Primary=2.70 cfs  0.200 af   Secondary=0.00 cfs  0.000 af   Outflow=2.70 cfs  0.200 af

Peak Elev=49.69'  Storage=2,495 cf   Inflow=11.81 cfs  1.687 afPond 3P: Ponding for 15" Culvert
   Primary=10.68 cfs  1.686 af   Secondary=0.00 cfs  0.000 af   Outflow=10.68 cfs  1.686 af

   Inflow=114.05 cfs  47.522 afLink AP1: Twin 36" Culvert Stream Crossing
   Primary=114.05 cfs  47.522 af

   Inflow=2.70 cfs  0.200 afLink AP2: Existing 12" Culverted Crossing
   Primary=2.70 cfs  0.200 af

   Inflow=10.68 cfs  1.686 afLink AP3: Existing 15" Culverted Crossing
   Primary=10.68 cfs  1.686 af

Total Runoff Area = 168.324 ac   Runoff Volume = 49.500 af   Average Runoff Depth = 3.53"
99.94% Pervious = 168.222 ac     0.06% Impervious = 0.102 ac
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Summary for Subcatchment 1S: LOMA Flood Study Subcatchment

Runoff = 338.28 cfs @ 12.60 hrs,  Volume= 47.613 af,  Depth> 3.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25  YEAR STORM Rainfall=6.20"

Area (ac) CN Description

* 25.000 77 2 Acre-Residential
* 135.000 79 Woods-Fair

160.000 79 Weighted Average
160.000 100.00% Pervious Area

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

30.9 300 0.0700 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

6.8 1,200 0.0330 2.92 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

6.3 3,400 0.0060 9.02 72.14 Channel Flow, 
Area= 8.0 sf  Perim= 10.0'  r= 0.80'  n= 0.011

44.0 4,900 Total

Summary for Subcatchment 2S: Portion Drainage to 12" Culvert

Runoff = 2.70 cfs @ 12.13 hrs,  Volume= 0.200 af,  Depth> 2.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25  YEAR STORM Rainfall=6.20"

Area (sf) CN Description

34,937 70 Woods, Good, HSG C
1,868 98 Paved parking, HSG C

36,805 71 Weighted Average
34,937 94.92% Pervious Area

1,868 5.08% Impervious Area

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

6.0 50 0.1150 0.14 Sheet Flow, SF 1
Woods: Light underbrush   n= 0.400   P2= 3.30"

2.6 195 0.0623 1.25 Shallow Concentrated Flow, SCF 1
Woodland   Kv= 5.0 fps

8.6 245 Total
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Summary for Subcatchment 3S: Portion Drainage to 15" Culvert

Runoff = 11.81 cfs @ 12.65 hrs,  Volume= 1.687 af,  Depth> 2.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25  YEAR STORM Rainfall=6.20"

Area (sf) CN Description

323,194 70 Woods, Good, HSG C
2,584 98 Paved parking, HSG C

325,778 70 Weighted Average
323,194 99.21% Pervious Area

2,584 0.79% Impervious Area

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

28.1 160 0.0251 0.09 Sheet Flow, SF 1
Woods: Light underbrush   n= 0.400   P2= 3.30"

4.6 171 0.0153 0.62 Shallow Concentrated Flow, SCF 1
Woodland   Kv= 5.0 fps

1.5 132 0.0909 1.51 Shallow Concentrated Flow, SCF 2
Woodland   Kv= 5.0 fps

11.9 468 0.0171 0.65 Shallow Concentrated Flow, SCF 3
Woodland   Kv= 5.0 fps

46.1 931 Total

Summary for Pond 1P: Ponding for Twin 36" Culverts

Inflow Area = 160.000 ac, 0.00% Impervious,  Inflow Depth > 3.57"    for  25  YEAR STORM event
Inflow = 338.28 cfs @ 12.60 hrs,  Volume= 47.613 af
Outflow = 114.05 cfs @ 13.38 hrs,  Volume= 47.522 af,  Atten= 66%,  Lag= 47.0 min
Primary = 114.05 cfs @ 13.38 hrs,  Volume= 47.522 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 35.30' @ 13.38 hrs   Surf.Area= 372,513 sf   Storage= 648,062 cf

Plug-Flow detention time= 50.1 min calculated for 47.364 af (99% of inflow)
Center-of-Mass det. time= 49.2 min ( 861.1 - 811.8 )

Volume Invert Avail.Storage Storage Description

#1 29.30' 2,725,950 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

29.30 500 0 0
30.70 7,000 5,250 5,250
32.70 48,850 55,850 61,100
34.70 274,000 322,850 383,950
36.70 600,000 874,000 1,257,950
38.70 868,000 1,468,000 2,725,950
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Device Routing     Invert Outlet Devices

#1 Primary 29.30' 36.0"  Round Culvert X 2.00   
L= 45.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 29.30' / 28.20'   S= 0.0244 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 7.07 sf   

#2 Primary 36.80' 65.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=114.05 cfs @ 13.38 hrs  HW=35.30'   (Free Discharge)
1=Culvert  (Inlet Controls 114.05 cfs @ 8.07 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 2P: Ponding for 12" Culvert

[88] Warning: Qout>Qin may require Finer Routing>1

Inflow Area = 0.845 ac, 5.08% Impervious,  Inflow Depth > 2.84"    for  25  YEAR STORM event
Inflow = 2.70 cfs @ 12.13 hrs,  Volume= 0.200 af
Outflow = 2.70 cfs @ 12.14 hrs,  Volume= 0.200 af,  Atten= 0%,  Lag= 0.6 min
Primary = 2.70 cfs @ 12.14 hrs,  Volume= 0.200 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 45.81' @ 12.14 hrs   Surf.Area= 73 sf   Storage= 62 cf

Plug-Flow detention time= 0.8 min calculated for 0.199 af (100% of inflow)
Center-of-Mass det. time= 0.5 min ( 799.6 - 799.1 )

Volume Invert Avail.Storage Storage Description

#1 44.80' 2,865 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

44.80 50 0 0
47.00 100 165 165
48.00 200 150 315
50.00 2,350 2,550 2,865

Device Routing     Invert Outlet Devices

#1 Primary 44.80' 12.0"  Round CMP_Round  12"   
L= 35.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 44.80' / 43.60'   S= 0.0343 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 49.80' 60.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   
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Primary OutFlow  Max=2.65 cfs @ 12.14 hrs  HW=45.79'   (Free Discharge)
1=CMP_Round  12"  (Inlet Controls 2.65 cfs @ 3.38 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=44.80'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 3P: Ponding for 15" Culvert

Inflow Area = 7.479 ac, 0.79% Impervious,  Inflow Depth > 2.71"    for  25  YEAR STORM event
Inflow = 11.81 cfs @ 12.65 hrs,  Volume= 1.687 af
Outflow = 10.68 cfs @ 12.82 hrs,  Volume= 1.686 af,  Atten= 10%,  Lag= 10.2 min
Primary = 10.68 cfs @ 12.82 hrs,  Volume= 1.686 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 49.69' @ 12.82 hrs   Surf.Area= 3,110 sf   Storage= 2,495 cf

Plug-Flow detention time= 1.9 min calculated for 1.680 af (100% of inflow)
Center-of-Mass det. time= 1.6 min ( 831.7 - 830.1 )

Volume Invert Avail.Storage Storage Description

#1 45.80' 30,355 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

45.80 100 0 0
49.00 650 1,200 1,200
50.00 4,220 2,435 3,635
52.00 22,500 26,720 30,355

Device Routing     Invert Outlet Devices

#1 Primary 45.80' 15.0"  Round CMP_Round  15"   
L= 40.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 45.80' / 45.50'   S= 0.0075 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 51.80' 60.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=10.67 cfs @ 12.82 hrs  HW=49.69'   (Free Discharge)
1=CMP_Round  15"  (Inlet Controls 10.67 cfs @ 8.69 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=45.80'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Link AP1: Twin 36" Culvert Stream Crossing

Inflow Area = 160.000 ac, 0.00% Impervious,  Inflow Depth > 3.56"    for  25  YEAR STORM event
Inflow = 114.05 cfs @ 13.38 hrs,  Volume= 47.522 af
Primary = 114.05 cfs @ 13.38 hrs,  Volume= 47.522 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Link AP2: Existing 12" Culverted Crossing

Inflow Area = 0.845 ac, 5.08% Impervious,  Inflow Depth > 2.84"    for  25  YEAR STORM event
Inflow = 2.70 cfs @ 12.14 hrs,  Volume= 0.200 af
Primary = 2.70 cfs @ 12.14 hrs,  Volume= 0.200 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Link AP3: Existing 15" Culverted Crossing

Inflow Area = 7.479 ac, 0.79% Impervious,  Inflow Depth > 2.70"    for  25  YEAR STORM event
Inflow = 10.68 cfs @ 12.82 hrs,  Volume= 1.686 af
Primary = 10.68 cfs @ 12.82 hrs,  Volume= 1.686 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

8.023 70 Woods, Good, HSG C  (2S, 3S, 4S)

0.661 74 >75% Grass cover, Good, HSG C  (1S, 2S, 3S)

25.000 77 2 Acre-Residential  (1S)

3.192 79 1 acre lots, 20% imp, HSG C  (1S, 2S, 3S, 4S)

131.000 79 Woods-Fair  (1S)

0.449 98 Paved parking, HSG C  (1S, 2S, 3S, 4S)

168.324 78 TOTAL AREA



Type III 24-hr  2 YEAR STORM Rainfall=3.30"MILLER RD SDV SWA DEV
  Printed  6/20/2018Prepared by Hewlett-Packard Company

Page 3HydroCAD® 10.00  s/n 01988  © 2011 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=158.000 ac   0.30% Impervious   Runoff Depth>1.28"Subcatchment 1S: LOMA Flood Study 
   Flow Length=4,900'   Tc=44.0 min   CN=79   Runoff=120.47 cfs  16.898 af

Runoff Area=87,120 sf   15.43% Impervious   Runoff Depth>1.12"Subcatchment 2S: Gravel Drive South 
   Flow Length=247'   Tc=10.3 min   CN=76   Runoff=2.38 cfs  0.186 af

Runoff Area=36,805 sf   15.13% Impervious   Runoff Depth>1.12"Subcatchment 3S: Portion Drainage to 12" 
   Flow Length=245'   Tc=8.6 min   CN=76   Runoff=1.05 cfs  0.079 af

Runoff Area=325,778 sf   2.28% Impervious   Runoff Depth>0.83"Subcatchment 4S: Portion Drainage to 15" 
   Flow Length=931'   Tc=46.1 min   CN=71   Runoff=3.44 cfs  0.520 af

Avg. Flow Depth=0.29'   Max Vel=0.62 fps   Inflow=2.30 cfs  0.186 afReach 1R: Culvert Daylight to Twin 
n=0.240   L=230.0'   S=0.0609 '/'   Capacity=41.10 cfs   Outflow=2.04 cfs  0.184 af

Peak Elev=33.00'  Storage=109,540 cf   Inflow=121.66 cfs  17.082 afPond 1P: Ponding for Twin 36" Culverts
   Outflow=79.71 cfs  17.022 af

Peak Elev=45.27'  Storage=201 cf   Inflow=2.38 cfs  0.186 afPond 2P: Gravel Drive Culvert Crossing
   Primary=2.30 cfs  0.186 af   Secondary=0.00 cfs  0.000 af   Outflow=2.30 cfs  0.186 af

Peak Elev=45.33'  Storage=30 cf   Inflow=1.05 cfs  0.079 afPond 3P: Ponding for 12" Culvert
   Primary=1.05 cfs  0.079 af   Secondary=0.00 cfs  0.000 af   Outflow=1.05 cfs  0.079 af

Peak Elev=46.89'  Storage=212 cf   Inflow=3.44 cfs  0.520 afPond 4P: Ponding for 15" Culvert
   Primary=3.44 cfs  0.520 af   Secondary=0.00 cfs  0.000 af   Outflow=3.44 cfs  0.520 af

   Inflow=79.71 cfs  17.022 afLink AP1: Twin 36" Culvert Stream Crossing
   Primary=79.71 cfs  17.022 af

   Inflow=1.05 cfs  0.079 afLink AP2: Existing 12" Culverted Crossing
   Primary=1.05 cfs  0.079 af

   Inflow=3.44 cfs  0.520 afLink AP3: Existing 15" Culverted Crossing
   Primary=3.44 cfs  0.520 af

Total Runoff Area = 168.324 ac   Runoff Volume = 17.684 af   Average Runoff Depth = 1.26"
99.35% Pervious = 167.237 ac     0.65% Impervious = 1.087 ac
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=158.000 ac   0.30% Impervious   Runoff Depth>2.50"Subcatchment 1S: LOMA Flood Study 
   Flow Length=4,900'   Tc=44.0 min   CN=79   Runoff=235.35 cfs  32.906 af

Runoff Area=87,120 sf   15.43% Impervious   Runoff Depth>2.27"Subcatchment 2S: Gravel Drive South 
   Flow Length=247'   Tc=10.3 min   CN=76   Runoff=4.92 cfs  0.379 af

Runoff Area=36,805 sf   15.13% Impervious   Runoff Depth>2.28"Subcatchment 3S: Portion Drainage to 12" 
   Flow Length=245'   Tc=8.6 min   CN=76   Runoff=2.17 cfs  0.160 af

Runoff Area=325,778 sf   2.28% Impervious   Runoff Depth>1.85"Subcatchment 4S: Portion Drainage to 15" 
   Flow Length=931'   Tc=46.1 min   CN=71   Runoff=8.03 cfs  1.154 af

Avg. Flow Depth=0.45'   Max Vel=0.79 fps   Inflow=4.64 cfs  0.379 afReach 1R: Culvert Daylight to Twin 
n=0.240   L=230.0'   S=0.0609 '/'   Capacity=41.10 cfs   Outflow=4.29 cfs  0.375 af

Peak Elev=34.61'  Storage=368,906 cf   Inflow=237.57 cfs  33.281 afPond 1P: Ponding for Twin 36" Culverts
   Outflow=104.85 cfs  33.202 af

Peak Elev=45.73'  Storage=481 cf   Inflow=4.92 cfs  0.379 afPond 2P: Gravel Drive Culvert Crossing
   Primary=4.64 cfs  0.379 af   Secondary=0.00 cfs  0.000 af   Outflow=4.64 cfs  0.379 af

Peak Elev=45.63'  Storage=50 cf   Inflow=2.17 cfs  0.160 afPond 3P: Ponding for 12" Culvert
   Primary=2.17 cfs  0.160 af   Secondary=0.00 cfs  0.000 af   Outflow=2.17 cfs  0.160 af

Peak Elev=48.33'  Storage=802 cf   Inflow=8.03 cfs  1.154 afPond 4P: Ponding for 15" Culvert
   Primary=7.93 cfs  1.153 af   Secondary=0.00 cfs  0.000 af   Outflow=7.93 cfs  1.153 af

   Inflow=104.85 cfs  33.202 afLink AP1: Twin 36" Culvert Stream Crossing
   Primary=104.85 cfs  33.202 af

   Inflow=2.17 cfs  0.160 afLink AP2: Existing 12" Culverted Crossing
   Primary=2.17 cfs  0.160 af

   Inflow=7.93 cfs  1.153 afLink AP3: Existing 15" Culverted Crossing
   Primary=7.93 cfs  1.153 af

Total Runoff Area = 168.324 ac   Runoff Volume = 34.598 af   Average Runoff Depth = 2.47"
99.35% Pervious = 167.237 ac     0.65% Impervious = 1.087 ac
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=158.000 ac   0.30% Impervious   Runoff Depth>3.57"Subcatchment 1S: LOMA Flood Study 
   Flow Length=4,900'   Tc=44.0 min   CN=79   Runoff=334.05 cfs  47.018 af

Runoff Area=87,120 sf   15.43% Impervious   Runoff Depth>3.31"Subcatchment 2S: Gravel Drive South 
   Flow Length=247'   Tc=10.3 min   CN=76   Runoff=7.14 cfs  0.552 af

Runoff Area=36,805 sf   15.13% Impervious   Runoff Depth>3.32"Subcatchment 3S: Portion Drainage to 12" 
   Flow Length=245'   Tc=8.6 min   CN=76   Runoff=3.17 cfs  0.233 af

Runoff Area=325,778 sf   2.28% Impervious   Runoff Depth>2.80"Subcatchment 4S: Portion Drainage to 15" 
   Flow Length=931'   Tc=46.1 min   CN=71   Runoff=12.21 cfs  1.744 af

Avg. Flow Depth=0.54'   Max Vel=0.88 fps   Inflow=6.25 cfs  0.552 afReach 1R: Culvert Daylight to Twin 
n=0.240   L=230.0'   S=0.0609 '/'   Capacity=41.10 cfs   Outflow=5.97 cfs  0.548 af

Peak Elev=35.30'  Storage=646,977 cf   Inflow=337.24 cfs  47.566 afPond 1P: Ponding for Twin 36" Culverts
   Outflow=114.02 cfs  47.474 af

Peak Elev=46.25'  Storage=955 cf   Inflow=7.14 cfs  0.552 afPond 2P: Gravel Drive Culvert Crossing
   Primary=6.25 cfs  0.552 af   Secondary=0.00 cfs  0.000 af   Outflow=6.25 cfs  0.552 af

Peak Elev=45.99'  Storage=76 cf   Inflow=3.17 cfs  0.233 afPond 3P: Ponding for 12" Culvert
   Primary=3.15 cfs  0.233 af   Secondary=0.00 cfs  0.000 af   Outflow=3.15 cfs  0.233 af

Peak Elev=49.80'  Storage=2,870 cf   Inflow=12.21 cfs  1.744 afPond 4P: Ponding for 15" Culvert
   Primary=10.86 cfs  1.743 af   Secondary=0.00 cfs  0.000 af   Outflow=10.86 cfs  1.743 af

   Inflow=114.02 cfs  47.474 afLink AP1: Twin 36" Culvert Stream Crossing
   Primary=114.02 cfs  47.474 af

   Inflow=3.15 cfs  0.233 afLink AP2: Existing 12" Culverted Crossing
   Primary=3.15 cfs  0.233 af

   Inflow=10.86 cfs  1.743 afLink AP3: Existing 15" Culverted Crossing
   Primary=10.86 cfs  1.743 af

Total Runoff Area = 168.324 ac   Runoff Volume = 49.548 af   Average Runoff Depth = 3.53"
99.35% Pervious = 167.237 ac     0.65% Impervious = 1.087 ac
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Summary for Subcatchment 1S: LOMA Flood Study Subcatchment

Runoff = 334.05 cfs @ 12.60 hrs,  Volume= 47.018 af,  Depth> 3.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25  YEAR STORM Rainfall=6.20"

Area (ac) CN Description

* 25.000 77 2 Acre-Residential
* 131.000 79 Woods-Fair

1.400 79 1 acre lots, 20% imp, HSG C
0.400 74 >75% Grass cover, Good, HSG C
0.200 98 Paved parking, HSG C

158.000 79 Weighted Average
157.520 99.70% Pervious Area

0.480 0.30% Impervious Area

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

30.9 300 0.0700 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

6.8 1,200 0.0330 2.92 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

6.3 3,400 0.0060 9.02 72.14 Channel Flow, 
Area= 8.0 sf  Perim= 10.0'  r= 0.80'  n= 0.011

44.0 4,900 Total

Summary for Subcatchment 2S: Gravel Drive South Drainage Swale

Runoff = 7.14 cfs @ 12.15 hrs,  Volume= 0.552 af,  Depth> 3.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25  YEAR STORM Rainfall=6.20"

Area (sf) CN Description

34,289 70 Woods, Good, HSG C
35,351 79 1 acre lots, 20% imp, HSG C
11,106 74 >75% Grass cover, Good, HSG C

6,374 98 Paved parking, HSG C

87,120 76 Weighted Average
73,676 84.57% Pervious Area
13,444 15.43% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 50 0.0750 0.12 Sheet Flow, SF 1
Woods: Light underbrush   n= 0.400   P2= 3.30"

0.5 59 0.1289 1.80 Shallow Concentrated Flow, SCF 1
Woodland   Kv= 5.0 fps

2.6 138 0.0161 0.89 Shallow Concentrated Flow, SCF 2
Short Grass Pasture   Kv= 7.0 fps

10.3 247 Total

Summary for Subcatchment 3S: Portion Drainage to 12" Culvert

Runoff = 3.17 cfs @ 12.12 hrs,  Volume= 0.233 af,  Depth> 3.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25  YEAR STORM Rainfall=6.20"

Area (sf) CN Description

16,175 70 Woods, Good, HSG C
1,868 98 Paved parking, HSG C

18,503 79 1 acre lots, 20% imp, HSG C
259 74 >75% Grass cover, Good, HSG C

36,805 76 Weighted Average
31,236 84.87% Pervious Area

5,569 15.13% Impervious Area

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

6.0 50 0.1150 0.14 Sheet Flow, SF 1
Woods: Light underbrush   n= 0.400   P2= 3.30"

2.6 195 0.0623 1.25 Shallow Concentrated Flow, SCF 1
Woodland   Kv= 5.0 fps

8.6 245 Total

Summary for Subcatchment 4S: Portion Drainage to 15" Culvert

Runoff = 12.21 cfs @ 12.65 hrs,  Volume= 1.744 af,  Depth> 2.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25  YEAR STORM Rainfall=6.20"

Area (sf) CN Description

298,999 70 Woods, Good, HSG C
2,584 98 Paved parking, HSG C

24,195 79 1 acre lots, 20% imp, HSG C

325,778 71 Weighted Average
318,355 97.72% Pervious Area

7,423 2.28% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

28.1 160 0.0251 0.09 Sheet Flow, SF 1
Woods: Light underbrush   n= 0.400   P2= 3.30"

4.6 171 0.0153 0.62 Shallow Concentrated Flow, SCF 1
Woodland   Kv= 5.0 fps

1.5 132 0.0909 1.51 Shallow Concentrated Flow, SCF 2
Woodland   Kv= 5.0 fps

11.9 468 0.0171 0.65 Shallow Concentrated Flow, SCF 3
Woodland   Kv= 5.0 fps

46.1 931 Total

Summary for Reach 1R: Culvert Daylight to Twin Crossing

[79] Warning: Submerged Pond 2P Primary device # 1 INLET by 0.04'

Inflow Area = 2.000 ac, 15.43% Impervious,  Inflow Depth > 3.31"    for  25  YEAR STORM event
Inflow = 6.25 cfs @ 12.21 hrs,  Volume= 0.552 af
Outflow = 5.97 cfs @ 12.34 hrs,  Volume= 0.548 af,  Atten= 4%,  Lag= 7.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.88 fps,  Min. Travel Time= 4.3 min
Avg. Velocity = 0.31 fps,  Avg. Travel Time= 12.3 min

Peak Storage= 1,567 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.54'
Bank-Full Depth= 1.50'  Flow Area= 26.3 sf,  Capacity= 41.10 cfs

10.00'  x  1.50'  deep channel,  n= 0.240  Sheet flow over Dense Grass
Side Slope Z-value= 5.0 '/'   Top Width= 25.00'
Length= 230.0'   Slope= 0.0609 '/'
Inlet Invert= 44.00',  Outlet Invert= 30.00'

‡

Summary for Pond 1P: Ponding for Twin 36" Culverts

[62] Hint: Exceeded Reach 1R OUTLET depth by 5.14' @ 13.40 hrs

Inflow Area = 160.000 ac, 0.49% Impervious,  Inflow Depth > 3.57"    for  25  YEAR STORM event
Inflow = 337.24 cfs @ 12.60 hrs,  Volume= 47.566 af
Outflow = 114.02 cfs @ 13.38 hrs,  Volume= 47.474 af,  Atten= 66%,  Lag= 47.0 min
Primary = 114.02 cfs @ 13.38 hrs,  Volume= 47.474 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 35.30' @ 13.38 hrs   Surf.Area= 372,108 sf   Storage= 646,977 cf

Plug-Flow detention time= 50.0 min calculated for 47.316 af (99% of inflow)
Center-of-Mass det. time= 49.2 min ( 860.9 - 811.7 )

Volume Invert Avail.Storage Storage Description

#1 29.30' 2,725,950 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

29.30 500 0 0
30.70 7,000 5,250 5,250
32.70 48,850 55,850 61,100
34.70 274,000 322,850 383,950
36.70 600,000 874,000 1,257,950
38.70 868,000 1,468,000 2,725,950

Device Routing     Invert Outlet Devices

#1 Primary 29.30' 36.0"  Round Culvert X 2.00   
L= 45.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 29.30' / 28.20'   S= 0.0244 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 7.07 sf   

#2 Primary 36.80' 65.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=114.02 cfs @ 13.38 hrs  HW=35.30'   (Free Discharge)
1=Culvert  (Inlet Controls 114.02 cfs @ 8.07 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 2P: Gravel Drive Culvert Crossing

Inflow Area = 2.000 ac, 15.43% Impervious,  Inflow Depth > 3.31"    for  25  YEAR STORM event
Inflow = 7.14 cfs @ 12.15 hrs,  Volume= 0.552 af
Outflow = 6.25 cfs @ 12.21 hrs,  Volume= 0.552 af,  Atten= 12%,  Lag= 3.7 min
Primary = 6.25 cfs @ 12.21 hrs,  Volume= 0.552 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 46.25' @ 12.21 hrs   Surf.Area= 1,149 sf   Storage= 955 cf

Plug-Flow detention time= 1.9 min calculated for 0.552 af (100% of inflow)
Center-of-Mass det. time= 1.6 min ( 792.6 - 791.1 )

Volume Invert Avail.Storage Storage Description

#1 44.50' 3,700 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

44.50 100 0 0
45.00 300 100 100
46.00 900 600 700
47.00 1,900 1,400 2,100
47.50 4,500 1,600 3,700

Device Routing     Invert Outlet Devices

#1 Primary 44.50' 15.0"  Round Culvert   
L= 42.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 44.50' / 44.00'   S= 0.0119 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 47.40' 20.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=6.22 cfs @ 12.21 hrs  HW=46.24'   (Free Discharge)
1=Culvert  (Barrel Controls 6.22 cfs @ 5.06 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=44.50'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 3P: Ponding for 12" Culvert

Inflow Area = 0.845 ac, 15.13% Impervious,  Inflow Depth > 3.32"    for  25  YEAR STORM event
Inflow = 3.17 cfs @ 12.12 hrs,  Volume= 0.233 af
Outflow = 3.15 cfs @ 12.14 hrs,  Volume= 0.233 af,  Atten= 1%,  Lag= 0.8 min
Primary = 3.15 cfs @ 12.14 hrs,  Volume= 0.233 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 45.99' @ 12.14 hrs   Surf.Area= 77 sf   Storage= 76 cf

Plug-Flow detention time= 0.8 min calculated for 0.233 af (100% of inflow)
Center-of-Mass det. time= 0.5 min ( 790.2 - 789.7 )

Volume Invert Avail.Storage Storage Description

#1 44.80' 2,865 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

44.80 50 0 0
47.00 100 165 165
48.00 200 150 315
50.00 2,350 2,550 2,865

Device Routing     Invert Outlet Devices

#1 Primary 44.80' 12.0"  Round CMP_Round  12"   
L= 35.0'   CMP, square edge headwall,  Ke= 0.500   
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Inlet / Outlet Invert= 44.80' / 43.60'   S= 0.0343 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 49.80' 60.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=3.09 cfs @ 12.14 hrs  HW=45.97'   (Free Discharge)
1=CMP_Round  12"  (Inlet Controls 3.09 cfs @ 3.93 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=44.80'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 4P: Ponding for 15" Culvert

Inflow Area = 7.479 ac, 2.28% Impervious,  Inflow Depth > 2.80"    for  25  YEAR STORM event
Inflow = 12.21 cfs @ 12.65 hrs,  Volume= 1.744 af
Outflow = 10.86 cfs @ 12.83 hrs,  Volume= 1.743 af,  Atten= 11%,  Lag= 11.1 min
Primary = 10.86 cfs @ 12.83 hrs,  Volume= 1.743 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 49.80' @ 12.83 hrs   Surf.Area= 3,514 sf   Storage= 2,870 cf

Plug-Flow detention time= 2.0 min calculated for 1.743 af (100% of inflow)
Center-of-Mass det. time= 1.8 min ( 830.1 - 828.4 )

Volume Invert Avail.Storage Storage Description

#1 45.80' 30,355 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

45.80 100 0 0
49.00 650 1,200 1,200
50.00 4,220 2,435 3,635
52.00 22,500 26,720 30,355

Device Routing     Invert Outlet Devices

#1 Primary 45.80' 15.0"  Round CMP_Round  15"   
L= 40.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 45.80' / 45.50'   S= 0.0075 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 51.80' 60.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=10.85 cfs @ 12.83 hrs  HW=49.80'   (Free Discharge)
1=CMP_Round  15"  (Inlet Controls 10.85 cfs @ 8.84 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=45.80'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Link AP1: Twin 36" Culvert Stream Crossing

Inflow Area = 160.000 ac, 0.49% Impervious,  Inflow Depth > 3.56"    for  25  YEAR STORM event
Inflow = 114.02 cfs @ 13.38 hrs,  Volume= 47.474 af
Primary = 114.02 cfs @ 13.38 hrs,  Volume= 47.474 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Link AP2: Existing 12" Culverted Crossing

Inflow Area = 0.845 ac, 15.13% Impervious,  Inflow Depth > 3.31"    for  25  YEAR STORM event
Inflow = 3.15 cfs @ 12.14 hrs,  Volume= 0.233 af
Primary = 3.15 cfs @ 12.14 hrs,  Volume= 0.233 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Link AP3: Existing 15" Culverted Crossing

Inflow Area = 7.479 ac, 2.28% Impervious,  Inflow Depth > 2.80"    for  25  YEAR STORM event
Inflow = 10.86 cfs @ 12.83 hrs,  Volume= 1.743 af
Primary = 10.86 cfs @ 12.83 hrs,  Volume= 1.743 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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