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SEWER MAINTENANCE AGREEMENT 
 
THIS SEWER MAINTENANCE AGREEMENT (this “Agreement”) is made and entered into as 
of the 20th day of September, 2021, by and between MACLEOD ENTERPRISES LLC, a New 
Hampshire limited liability company, successor by conversion to MacLeod Enterprises, Inc. 
(“MacLeod”) having an address of P.O. Box 328, Portsmouth, New Hampshire 03801, and 4 
AMIGOS, LLC, a New Hampshire limited liability company (“4 Amigos”) having an address 
of 321D Lafayette Road, Hampton, New Hampshire 03842.  MacLeod and 4 Amigos are 
collectively referred to herein as the “Parties,” and each is referred to individually as a “Party.” 
 
WHEREAS MacLeod is the owner and operator of certain real estate located at 1190 Lafayette 
Road in the City of Portsmouth, New Hampshire (the “MacLeod Property”), more particularly 
described as City of Portsmouth Tax Map 252, Block 8, conveyed to MacLeod by deed from 
Darly Realty, Inc., dated April 19, 1984, and recorded in the Rockingham County Registry of 
Deeds in Book 2487, Page 509, and by deed from 4 Amigos dated December 20, 2012, recorded 
in said Registry of Deeds in Book 5391, Page 643; and 
 
WHEREAS 4 Amigos is the owner and operator of certain real estate located at 1390-1400 
Lafayette Road and at 721 Peverly Hill Road, in the City of Portsmouth, New Hampshire 
(collectively the “4 Amigos Property”), more particularly described as City of Portsmouth Tax 
Map 252, Blocks 4, 5 and 7, conveyed to 4 Amigos by deed from Todd N. Sheldon, as Trustee of 
the Michael’s Realty Trust dated December 6, 2012, recorded in the Rockingham County 
Registry of Deeds in Book 5391, Page 625, and by deed from Julieann Thurlow, as Trustee of 
the ESUM Realty Trust dated December 20, 2012, and recorded in said Registry of Deeds in 
Book 5391, Page 638, and by deed from MacLeod dated December 10, 2012 and recorded in 
said Registry of Deeds in Book 5391, Page 646; and  
 
WHEREAS the MacLeod Property and the 4 Amigos Property (collectively, the “Properties,” 
and each a “Property”) are each benefitted by, and entitled to the use of, certain easements for 
the installation, maintenance, operation, use, repair and replacement of sanitary sewer pipes and 
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related installations, as described in instruments recorded in said Registry of Deeds in Book 
2751, Page 2944, in Book 2774, Page 2949, and in Book 4403, Page 2337 (as amended by 
instruments recorded in said Registry in Book 5229, Page 2441, Book 5391, Page 649, and Book 
5391, Page 671), some of which sewer pipes and related installations are located on or under 
each of the MacLeod property and the 4 Amigos Property, as well as on or under real estate 
owned by third parties (all of said sanitary sewer pipes and related installations, including all of 
those located on either Property, or on property of third parties, from the point where they exit 
each building on either of the Properties (and not including any pipes or associated installations 
located within any such building), to the point where such pipes connect to the public sewer line, 
are referred to herein collectively as the “Sewer Facilities”); and 
 
WHEREAS the Parties wish to provide as between themselves and their successors in title to the 
MacLeod Property and the 4 Amigos Property, respectively, for the responsibility for operation 
and maintenance of the Sewer Facilities, and for the sharing of costs related thereto; 
 
NOW THEREFORE, in consideration of the foregoing recitals, the mutual covenants and 
agreements set forth herein, and for other good and valuable consideration, the receipt and 
sufficiency of which are hereby acknowledged, the Parties hereby agree as follows: 

 
1. Incorporation of Recitals.  The Parties hereby stipulate and agree that the 

foregoing recitals are true and correct, and hereby incorporate all of said recitals into this 
Agreement as though set forth in full herein.  Said recitals constitute a substantive part of this 
Agreement.   

 
2. Responsibility for Management of Sewer Facilities.  4 Amigos hereby agrees, for 

itself and its successors and assigns in ownership of the 4 Amigos Property, to be responsible for 
periodic inspection and maintenance of the Sewer Facilities, in accordance with the procedures 
set forth on Exhibit A attached hereto and incorporated herein by this reference, and for any 
repairs and replacements of the Sewer Facilities that may be necessary or reasonably desirable 
from time to time (as reasonably determined by 4 Amigos) to ensure the proper continued 
functioning thereof, including but not limited to any such repairs and replacements as may be 
required by applicable law or ordinance (collectively, the “Sewer Management Activities”).  4 
Amigos, its successors and assigns, shall be solely responsible for the hiring of professionals and 
contractors to perform all work required by the terms of this paragraph.  4 Amigos shall not have 
any liability for any errors, negligence, malfeasance, or improper work performed (or which 
should have been performed but was not performed) by any such professional or contractor, or 
for any injury, death, loss or damage arising out of or in any connection with any work 
performed under the provisions of this Agreement, and MacLeod shall share equally in, and be 
equally liable for, any such liability imposed upon 4 Amigos in any connection with any of the 
foregoing.   

 
3. Cost Sharing.  Each of 4 Amigos and MacLeod agrees to pay one-half of all costs 

and expenses incurred by 4 Amigos’ in connection with 4 Amigos’ obligations under Section 2 
above, whether such costs are incurred in connection with inspections, repairs, replacements or 
are otherwise incurred by 4 Amigos to ensure the proper functioning of the Sewer Facilities 
(collectively, the “Maintenance Costs”) provided such Maintenance Costs are incurred in 
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connection with Sewer Facilities located either on the MacLeod Property or on the property of 
third parties located between the MacLeod Property and the Sewer Facilities’ connection to the 
public sewer line.  Maintenance Costs of those portions of the Sewer Facilities located entirely 
on the 4 Amigos Property shall be the sole responsibility of 4 Amigos, its successors or assigns.  
Any work to the Sewer Facilities (by way of improvements, extensions, alterations, repairs or 
maintenance other than normal ongoing maintenance) necessitated by or performed in 
connection with the installation of any new improvements on either Property shall be the sole 
responsibility of, and performed at the sole cost of, the Party installing or constructing such new 
improvements.  Upon the incurring of any Maintenance Costs, 4 Amigos may send an invoice to 
MacLeod for one-half of the amount so incurred, together with reasonable backup (such as 
copies of invoices from contractors and others) supporting the amount of such invoice, and 
MacLeod agrees to pay each such invoice to 4 Amigos within thirty (30) days after receipt of 
such invoice.  In the event that 4 Amigos receives full or partial reimbursement of any 
Maintenance Costs from any third party (including insurance proceeds, or payments from tenants 
or other responsible parties other than MacLeod), such reimbursement shall be credited one-half 
against the payment obligations of each Party hereto, and any resulting overpayment by 
MacLeod shall be promptly refunded by 4 Amigos to MacLeod.  MacLeod’s obligation to pay 
Maintenance Costs shall not, however, be conditioned upon or subject to any effort to obtain, or 
any actual obtaining, of any such contribution or reimbursement from any potentially liable third 
party.  In the event of the future subdivision of either of the Properties, the owner of the Property 
so subdivided immediately prior to such subdivision, shall designate in a recorded writing how 
the maintenance and payment obligations appurtenant to that Property under this Agreement 
shall be apportioned between the owners of portions of that Property, which designation shall be 
made in such owner’s sole discretion and shall be binding on the owners of each of such portions 
as well as with respect to the other Property owner under this Agreement. 

 
4. Self Help.  In the event that 4 Amigos (or successor owner of the 4 Amigos 

Property) fails to carry out any Sewer Management Activities that are reasonably necessary for 
any other party connected thereto, to continue to use and enjoy the Sewer Facilities, such that the 
other party is in imminent danger of losing the use of the Sewer Facilities or has lost use of the 
Sewer Facilities, and if 4 Amigos has not commenced taking reasonable steps to cure such 
failure within 15 days after written notice thereof to 4 Amigos, or thereafter fails to prosecute 
such cure to completion with reasonable diligence and continuity, or otherwise fails to take 
reasonable steps to restore sewer service as quickly as reasonably possible in the circumstances, 
then MacLeod shall have the right to perform the Sewer Management Activities necessary to 
restore, or prevent the loss of use of, the Sewer Facilities, and 4 Amigos shall reimburse 
MacLeod for one-half (1/2) of all costs and expenses incurred by MacLeod in performing such 
Sewer Management Activities, within 30 days after receiving an invoice therefor from MacLeod, 
accompanied by reasonable backup supporting the amount of such invoice as contemplated in 
Section 3 above.  Provided further, that if MacLeod is in imminent danger of losing the use of 
the Sewer Facilities or has lost the use of the Sewer Facilities and as a result thereof is in 
imminent danger of having to close its business or has closed its business, then MacLeod may 
upon written notice to 4 Amigos, immediately carry out such Sewer Management Activities as 
may be reasonably necessary to prevent such closure or restore the operation of its business 
(hereinafter “Immediate Self Help”).  In the event MacLeod exercises Immediate Self Help as 
provided for herein, 4 Amigos shall reimburse MacLeod for one-half (1/2) of all costs and 
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expenses incurred by MacLeod in performing such Sewer Management Activities, within 30 
days after receiving an invoice therefor from MacLeod, accompanied by reasonable backup 
supporting the amount of such invoice as contemplated in Section 3 above.   

 
5. Access.  4 Amigos (and any successor owner of the 4 Amigos Property with the 

responsibility to perform the Sewer Management Activities) shall have, and MacLeod hereby 
grants to 4 Amigos, the right and easement to access to all portions of the MacLeod Property 
under which any Sewer Facilities are located, and such additional area as may reasonably be 
necessary to inspect and work upon the Sewer Facilities, for the purpose of conducting any and 
all Sewer Management Activities, provided that in the absence of exigent circumstances, 4 
Amigos shall give reasonable written notice (which may be by email) to MacLeod prior to such 
entry on the MacLeod Property, and will reasonably coordinate with MacLeod to minimize 
interference with the operation of MacLeod’s business in performing the Sewer Management 
Activities.  The Parties acknowledge that the Sewer Management Activities may on some 
occasions require making the Sewer Facilities unavailable for some period of time, which 4 
Amigos agrees will be as short a time as is reasonably possible in the circumstances. 

 
6. Recording.  This Agreement shall be recorded in the official records of 

Rockingham County, New Hampshire, by either Party hereto, and the costs of such recording 
shall be shared equally by 4 Amigos and MacLeod.  

 
7. Notices.  Any notice, request or demand required or permitted by this Agreement 

shall be made in writing and shall be deemed properly given when delivered in person, or two (2) 
days after the same shall have been sent by certified or registered first class mail, or one (1) 
business day after being deposited with a recognized overnight carrier such as FedEx or Express 
Mail for overnight delivery, in each case with delivery prepaid, and addressed as follows, or to 
such other address as the Party intended to receive any such notice may from time to time 
designate as its address for the receipt of notices hereunder, by written notice given to the other 
Party: 
 
 If to MacLeod:  MacLeod Enterprises LLC 

P.O. Box 328 
Portsmouth, New Hampshire 03801 
Attn: M. Kevin MacLeod 
Email: kmacleod14@comcast.net 

 
 with a copy to: Alec L. McEachern, Esq. 

Shaines & McEachern, P.A. 
282 Corporate Drive, Suite 2 
Portsmouth, NH 03801 
Email: alecm@shaines.com 

 
 If to 4 Amigos:  4 Amigos, LLC 

321D Lafayette Road 
Hampton, New Hampshire 03842 
Attn: Scott Mitchell 
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Email: scott@tropicstardevelopment.com 
 
 with a copy to: Timothy S. Keiter, Esq. 

Keiter & Associates, P.A. 
One William Street 
Portland, Maine 04103 
Email: tkeiter@keiterassociates.com 

 
For all purposes of this Agreement, a “business day” shall be deemed to be any day that is not a 
Saturday, Sunday or a day on which banks in New York, New York are permitted or required to 
be closed for business.  If a notice would be deemed given on a day that is a Sunday or bank 
holiday in New York, New York under the terms stated above, it shall be deemed given, instead, 
on the next day that is not a Sunday or bank holiday.   
 

8. Counterparts.  This Agreement may be executed in two or more counterparts, or 
with counterpart signature pages, each of which shall be an original, and all of which shall 
constitute but one Agreement.  Signatures appearing hereon that have been reproduced, applied, 
provided, delivered or transmitted by facsimile, email, DocuSign or other electronic means shall 
be equally binding and effective as original signatures hereon, and shall be deemed duly and 
effectively delivered if so transmitted or provided.  

 
9. Agreement to Run with the Land; Successors.  It is intended that this Agreement 

and each of the easements, covenants, conditions, restrictions, rights, benefits and obligations set 
forth herein shall be appurtenant to the MacLeod Property and the 4 Amigos Property, and shall 
run with the land and create equitable servitudes in favor of the real properties benefited thereby, 
shall bind every person having any fee, leasehold or other interest therein and shall inure to the 
benefit of the respective Parties and their successors, assigns, heirs, and personal representatives. 
Any subsequent owner of either the MacLeod Property or the 4 Amigos Property shall have the 
benefit of, and shall be bound by, all of the terms and provisions hereof, to the extent of such 
ownership.  The 4 Amigos Property and the MacLeod Property are intended to consist of all 
contiguous land owned by 4 Amigos and MacLeod, respectively, at or connected to the locations 
specified in the recitals appearing at the head of this Agreement, whether or not such land 
corresponds exactly to that conveyed in the deeds referenced in said recitals.  The grantee of any 
portion of either Property, by acceptance of a deed or other instrument conveying title thereto, 
whether from an original Party or from a subsequent owner of such Property or portion thereof, 
shall accept such deed or other instrument upon and subject to each and all of the easements, 
covenants, conditions, restrictions and obligations contained herein.  By such acceptance, any 
such grantee shall for itself and its successors, assigns, heirs, and personal representatives, be 
conclusively deemed to covenant, consent, and agree to and with the other Party, to keep, 
observe, comply with, and perform the obligations and agreements set forth herein with respect 
to the property so acquired or leased by such grantee.  Any person or party that is an owner of 
either of the Properties (or of any portion thereof) shall be bound hereby only for the period of 
such ownership, and upon any transfer of such ownership the successor owner shall be bound 
and the departing owner shall have no further liability or responsibility hereunder for any periods 
occurring after such transfer, but shall remain liable and obligated with respect to all events and 
obligations occurring during the period of such ownership.   
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10. Severability.  Each provision of this Agreement and the application thereof to the 

Properties are hereby declared to be independent of and severable from the remainder of this 
Agreement.  If any provision contained herein shall be held to be invalid or to be unenforceable 
or not to run with the land, such holding shall not affect the validity or enforceability of the 
remainder of this Agreement.  In the event the validity or enforceability of any provision of this 
Agreement is held to be dependent upon the existence of a specific legal description that is not 
provided with this original Agreement, the Parties agree to promptly cause such legal description 
to be prepared and recorded as a part hereof.  This Agreement is made and entered into for the 
sole protection and benefit of the Parties hereto and their successors and assigns in fee ownership 
of the Properties, and no other person or entity shall be a direct or indirect beneficiary of or have 
any direct or indirect cause of action or claim in connection with this Agreement.  There are no 
intended third party beneficiaries of this Agreement. 

 
11. Entire Agreement.  This Agreement contains the complete understanding and 

agreement of the Parties hereto with respect to all matters referred to herein, and all prior 
representations, negotiations, and understandings relating thereto are superseded hereby.  The 
foregoing notwithstanding, nothing contained in this Agreement shall restrict or impair the right 
of the Owners to grant other easements upon either of the Properties from time to time.  Nothing 
contained in this Agreement shall affect any allocation of responsibilities as between any Party 
hereto and any tenant or other permittee of any portion of either Property under a written lease or 
other agreement. 

 
12. Miscellaneous.  This Agreement shall be binding upon and inure to the benefit of 

the Parties and their respective heirs, successors and assigns.  Each of the individuals who has 
executed this Agreement represents and warrants that he or she is duly authorized to execute this 
Agreement on behalf of MacLeod or 4 Amigos, as the case may be, that all corporate, 
partnership, limited liability company or other action necessary for such Party to execute and 
perform the terms of this Agreement has been duly taken by such Party, and that no other 
signature and/or authorization is necessary for such Party to enter into and perform the terms of 
this Agreement.  This Agreement shall not be amended or modified by any act or conduct of the 
Parties or by oral agreement, unless reduced to a writing and signed by both Parties.  The words 
“hereof,” “herein,” “hereunder” and words of similar import refer to this Agreement as a whole.  
This Agreement shall be governed by and construed in accordance with the laws of the State of 
New Hampshire.  The captions and headings in this Agreement are for convenience of reference 
only, and shall not be deemed to define or limit the scope or intent of any of the terms, 
covenants, conditions or agreements contained herein.   
 

[Signatures appear on the following pages] 
 







 

Sewer Maintenance Agreement – Exhibit A (one page) 

 
EXHIBIT A 

(To Sewer Maintenance Agreement) 
 
A.  Initially, the Sewer Management Activities shall consist of the following: 
 
1. Bring SMH-2 and SMH-3 up to grade and provide proper accessibility to them. 
2. Provide post-cleaning video of pipe segment between SMH-3 and SMH-4 to Portsmouth 

DPW. 
3. Repair sag in sewer line approaching SMH-5. 
4. Remove debris from manhole shelf at SMH-5. 
5. Repair boot on outlet pipe at SMH-6, which has dropped 1-2”. 
6. Clean the Sewer Facilities. 
 
B.  Thereafter: 
 
1. Video the sewer line approximately 12 months after completion of initial work.  If no 

problems exist, then re-inspect and video after 3 additional years.  If there are issues, 
address them and re-inspect every 3 years until there are no issues revealed by inspection 
that must be addressed. 

2. Once no problems appear upon a 3-year inspection, then change schedule to perform 
inspections every 5 years, and address any problems requiring work that are revealed in 
each inspection. 

 
 
 
 













































































































SEE SITE PLANS FOR DETAILS
OF THIS AREA
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5. Within the project itself there are also some additional community spaces:

A. Outdoor dining patio for Five Guys fits into a community space category of Outdoor Dining Cafe.

B. The north and south ends of Complex 'C' contain green space, trees and benches and are classified as Pocket Parks.

C. The northern portion of the site behind Complexes 'A' and 'B' is a natural woodland area of native trees and ground
covers is also best designated as a Pocket Park.

23.4%

The street frontage connecting Peverly Hill Road and the frontage to the hotel have a similar condition of being a
pre-existing condition to which we must adapt the neighborhood design. On the frontage between Complexes "B"
& "D", the use of the Wide Pedestrian Sidewalk is the best and most efficient community space because it is the
front door to all the new housing and a public streetscape. The hotel facing directional only has room for a 5'
widewalk but it is a lesser perspective.
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LUMINAIRE SCHEDULE

SYMBOL QTY LABEL ARRANGEMENT LUMENS LLF BUG RATING WATTS/LUMINAIRE TOTAL WATTS MANUFACTURER CATALOG LOGIC

19 A Single 6731 1.040 B2-U0-G2 70 1330 Cree Lighting ARE-EDR-3M-R3-04-E-UL-XX-525-40K

LUMINAIRE LOCATION SUMMARY

LUM NO. LABEL MTG. HT.

1 A 15

2 A 15

3 A 15

4 A 15

5 A 15

6 A 15

7 A 15

8 A 15

9 A 15

10 A 15

11 A 15

12 A 15

13 A 15

14 A 15

15 A 15

16 A 15

17 A 15

18 A 15

19 A 15

FOOTCANDLE LEVELS CALCULATED AT GRADE USING INITIAL LUMEN VALUES

LABEL AVG MAX MIN AVG/MIN MAX/MIN

OUTSIDE PROPERTY LINES 0.29 3.3 0.0 N.A. N.A.

WITHIN PROPERTY LINES 1.10 4.1 0.0 N.A. N.A.

BUILDING A WALKWAY 1.15 3.4 0.0 N.A. N.A.

BUILDING B WALKWAY 2.11 4.0 0.6 3.52 6.67

BUILDING C WALKWAY 0.99 2.8 0.0 N.A. N.A.

BUILDING D&E WALKWAY 1.74 4.0 0.4 4.35 10.00
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Stormwater Management Report 

Proposed Site Development Plans 

1400 Lafayette Road, Portsmouth, NH 03801 

Revised: April 15, 2022     

 

SECTION 1  EXECUTIVE SUMMARY 

This report contains the stormwater management analysis for the proposed site development at 

1400 Lafayette Road in Portsmouth, New Hampshire. The analysis includes both pre- and post-

drain calculations of stormwater runoff rates from the project site. This analysis has been 

prepared in accordance with both the City of Portsmouth requirements and the New Hampshire 

Department of Environmental Services (NHDES) Stormwater Manual, Volume 2. 

The project site consists of three parcels of land identified as Tax Map 252 Lots 4, 5 & 9 with a 

combined size of 5.71 acres located north of the intersection of Lafayette Road & Peverly Hill 

Road.  

This vacant pad site is part of the former Yoken’s Restaurant and Function Facility which was 

partially redeveloped in 2013 to include the adjacent pharmacy, bank & restaurant development. 

Lots 4 & 5 are residential lots which are now proposed to be combined with the new residential 

development. 

The applicant is proposing a multi-unit residential condo development which includes five 3-story 

Townhouse Style buildings. Access is provided from both Lafayette Road & Peverly Hill Road. 

Onsite parking includes a combination of street parking and individual townhouse garages.  

A new stormwater management system has been designed as part of the proposed development 

to collect and treat the runoff from the new impervious surface areas. Several stormwater best 

management practices will be implemented as part of this project. These include deep-sump, 

hooded catch basins, First Defense hydrodynamic separators, and three underground infiltration 

systems. The proposed closed drainage system within the site will discharge treated water to the 

existing closed drainage system that discharges to the north which ultimately flows to Sagamore 

Creek. 

The study watershed area is approximately 6.0-acres that primarily drains northerly across the 

site towards an existing onsite drainage system. For analysis purposes, the site was modeled with 

multiple design points as described in the Drainage Summary (Table 1) of this report.  

As outlined by NHDES AoT there is a 10-year window for phased developments. Since this current 

phase of the overall development is within the 10-year window the stormwater analysis, post-

development conditions described herein are compared with pre-development conditions prior 

to the 2013 redevelopment phase, with some adjustments made to current storm/rainfall 

intensities. Refer to Table 1 and associated notes. 
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TABLE 1: PEAK RATE ANALYSIS SUMMARY 

Design 

Storm 

Pre circa 

20131 

Adjusted 

pre circa 

20132 

Post circa 

20131 

Adjusted 

Post circa 

20132 Proposed3 Change5 

  (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

DESIGN POINT #1 (Existing Catch Basin 3A)4 

2-year - - 1.1 1.4 1.4 0.0 

10-year - - 1.7 2.2 2.2 0.0 

25-year - - 2.0 2.8 2.8 0.0 

50-year - - 2.2 3.4 3.3 -0.1 

DESIGN POINT #3 (Existing Catch Basin) 

2-year 7.0 8.8 2.7 3.9 5.1 -3.7 

10-year 10.3 13.7 5.0 9.8 10.4 -3.3 

25-year 12.6 17.6 7.2 13.1 15.4 -2.2 

50-year 13.9 21.1 8.7 16.3 17.5 -3.6 

DESIGN POINT #4 (Hotel Property) 

2-year 2.4 2.9 1.3 1.6 1.7 -1.2 

10-year 3.4 4.5 1.8 2.4 2.8 -1.7 

25-year 4.2 5.8 2.2 3.1 3.6 -2.2 

50-year 4.6 6.9 2.5 3.7 4.3 -2.6 

(All values shown are peak rates in CFS) 

 

Lots 4 & 5 which drain towards Design Point #2 were not part of the original study area; 

therefore, the pre-development for this design point is based on current site conditions. 

 

Design 

Storm 

Pre-

development 

Post-

development Change 

  (cfs) (cfs) (cfs) 

DESIGN POINT #2 (Lot 3) 

2-year 0.8 0.3 -0.5 

10-year 2.1 0.7 -1.4 

25-year 3.3 1.1 -2.2 

50-year 4.5 1.5 -3.0 

(All values shown are peak rates in CFS) 

 

 
1 Previous analysis used the SCS Soil Distribution Map rainfall data in accordance with 2013 regulations. 

2 Previous analysis adjusted to use current “Extreme Precipitation” data plus 15% coastal increase per current NHDES requirements. 

3 Uses current “Extreme Precipitation” plus 15% coastal increase per current NHDES requirements. 

4 Existing catch basin 3A was a proposed catch basin in the 2013 post-development and was therefore not present for the 2013 pre-

development. 

5 Change values for Design Point #1 reported as difference between Adjusted Post circa 2013 and Proposed columns. Change values 

for Design Points #3 and #4 reported as difference between Adjusted Pre circa 2013 and Proposed Columns. 
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In conclusion, by incorporating a new on-site drainage system that includes provisions for 

stormwater treatment and infiltration, there will be a decrease in the peak rate of runoff as a 

result of this project.  



Stormwater Management Report 

Proposed Site Development Plans 

1400 Lafayette Road, Portsmouth, NH 03801 

Revised: April 15, 2022     

 

SECTION 2 EXISTING CONDITIONS 

As previously stated, the existing conditions used for this stormwater analysis date 

back to the condition prior to the 2013 redevelopment project. Accordingly, the 

below description is consistent with the description provided in the previous 

stormwater report submitted at that time with the exception of Lots 4 & 5 which 

were not part of the original analysis. These two residential lots contain a small 

house, some grass areas, a few sheds and about 50 wooded coverage, all of which 

drains overland towards the rear of the property onto adjacent Lot 3. 

 

Portsmouth Tax Map 252 Lot 9 is a 5.1-acre parcel of land located in the Gateway District (GW) 

in Portsmouth, NH.  The parcel of land is the location of the former Yoken’s Restaurant and 

Function Facility.  The site is bounded by Lafayette Road to the east, Peverly Road to the south, 

residential property to the west and the Comfort Inn to the north.  Onsite topography ranges 

from 1-5% and slopes towards the Comfort Inn along the north.   

The Yoken’s building has been razed, but for analysis purposes the former building and 

impervious area has been modeled in the existing conditions as if it were still existing.  The 

remainder of the site is mostly paved, occupying approximately 93% of the site, with limited 

green space.  

The existing drainage system consists of a series of catch basins and manholes which ultimately 

discharge north of the site boundary towards a drainage swale north of the Comfort Inn.  This 

ultimately flows to Sagamore Creek.  For analysis purposes, the existing catch basin, labeled CB 

D and the Hotel Property have been labeled as the design points.  These areas represent the 

runoff discharging from the site as either shallow concentrated flows or flows into the existing 

drainage system via pipe flow.   

The existing onsite catch basins consist of shallow structures with varying pipe sizes and material 

type.  Based on the shallow flat pipes, along the front of the site near Lafayette Road, the 

existing conditions HydroCAD model indicated several existing catch basins overtopping for even 

the more frequent less intense design storms.  In order to check the runoff results for accuracy 

due to any modeling limitations in the software, we modeled this portion of the existing site as 

one subcatchment to compare the results with the individually modeled areas.  This “check” is 

shown in the HydroCAD model as subcatchment “Check”.  The results of this analysis indicate a 

level of precision of approximately 10% which indicates predevelopment runoff rates appear to 

be reasonable for comparison to the post development design points.  Ultimately any runoff will 

drain northerly across the site as overland flow and eventually towards the drainage swale 

located north of the existing Comfort Inn property.   
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The existing soils are also classified by the Soil Survey of Rockingham County (NRCS Manual) as 

140C “Chatfield-Hollis-Canton Complex”, 299 “Udorthents” and 699 “Urban Land” (see soil 

map), and described by NRCS as follows: 

 

140C - Chatfield-Hollis-Canton complex (SCS Classification “B”) consists of 8 to 15 

percent slopes and are very stony.  These gently sloping soils occur as areas so 

intermingled that mapping them separately was not practical.  They are on low, 

knobby hills and ridges that in most places have a northeast orientation.  Areas are 

irregularly shaped and are 4 to 400 acres in size.  They are about 35 percent Chatfield 

soil, 20 percent Hollis soil, 20 percent Canton soil, and 25 percent other soils.  Stones 

cover 0.01 to 3 percent of the surface. 

299 - Udorthents (SCS Classification "Unknown") consists of areas of soils formed by cutting 

or filling for construction projects. Udorthents are near or adjacent to most of the soils of the 

survey area. Because of the extreme variability of Udorthents, a reference pedon is not given. 

699 - Urban Land (SCS Classification “Unknown”) consists of land that is covered by 

streets, parking lots and buildings.  Areas are rectangular or irregularly shaped and 

are 4 to 250 acres in size.  Inclusions make up 15 percent or less of the map unit.  They 

consist of scattered areas of soil throughout the map unit. 

Based on the majority of the site consisting of Udorthents and Urban land having no known 

hydrologic soil classification, the analysis used the hydrologic soil group classification B consistent 

with Chatfield-Hollis-Canton complex present onsite.  Additionally test pits were performed onsite 

indicating loamy sand and sands consistent with a “B” soil. 
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SECTION 3 PROPOSED CONDITIONS 

The applicant is proposing a multi-unit residential condo development which includes five 3-story 

Townhouse Style buildings. Access is provided from both Lafayette Road & Peverly Hill Road. 

Onsite parking includes a combination of street parking and individual townhouse garages.  

A new stormwater management system has been designed as part of the proposed development 

to collect and treat the runoff from the new impervious surface areas. Several stormwater best 

management practices will be implemented as part of this project. These include deep-sump, 

hooded catch basins, First Defense hydrodynamic separators, and three underground infiltration 

systems. The proposed closed drainage system within the site will discharge treated water to the 

existing closed drainage system that discharges to the north which ultimately flows to Sagamore 

Creek. 

In order to safeguard against oil or gas introduction into the drainage system, stormwater runoff 

from parking areas and driveways will be collected in hooded catch basins with deep sumps and 

routed to a First Defense hydrodynamic separator. Such pretreatment of stormwater reduces 

both suspended solids and oils in the drainage system and is recommended by NHDES.  

Another safeguard against future intrusion of contaminants into the groundwater is the 

implementation of an Inspection & Maintenance Manual (I&M), which will assure proper function 

of drainage components and reduce sediment entering the system. To prevent erosion and 

sedimentation during construction, Best Management Practices including stabilized construction 

exits, silt fence, catch basin inserts, and temporary and permanent seeding have been 

incorporated into the construction sequence. 

The total area of disturbance related to the proposed construction on this property is 

approximately 115,000 square feet; therefore the project is subject to US EPA Construction 

General Permit requirements.  

Due to disturbing more than 15,000 sf of area, the City of Portsmouth requires Enhanced 

Stormwater Treatment Standards to be followed. Per the NHDES “BMP Pollutant Removal 

Efficiency” table contained within the New Hampshire Stormwater Manual, the underground 

infiltration systems have a Total Suspended Soils (TSS) Removal Rate of 90% and a Total Nitrogen 

(TN) Removal Rate of 60%. This satisfies the requirements of §7.6.2-1(a) of the Site Plan Review 

Regulations (See Appendix F). In addition to these enhanced requirements, following approval 

from the City, relevant information will need to be submitted to the Pollutant Tracking and 

Accounting Program (PTAP) online data portal managed by the UNH Stormwater Center. The 

Planning Department will be notified of the PTAP data submittal. 
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SECTION 4 STORMWATER MODELING METHODOLOGY 

The drainage system for this project was modeled using HydroCAD, a stormwater modeling 

computer program that analyzes the hydrology, and hydraulics of stormwater runoff.  HydroCAD 

is based largely on the hydrology techniques developed by the Soil Conservation Service 

(SCS/NRCS), combined with other hydrology and hydraulics calculations.  For a given rainfall 

event, these techniques are used to generate hydrographs throughout a watershed.  This provides 

verification that a given drainage system is adequate for the area under consideration, or to 

predict where flooding or erosion is likely to occur. 

 

In HydroCAD, each watershed is modeled as a Subcatchment, streams and culverts as a Reach (or 

Pond, depending on available storage capacity), and large wetlands and other natural or artificial 

storage areas as a Pond.  SCS hydrograph generation and routing procedures were used to model 

both Pre-development and Post-development runoff conditions. 

 

The Pre-development and Post-development watershed limits and the subcatchment 

characteristics were determined using both USGS and on-the-ground topographic survey 

information and through visual, on-site inspection.  Conservative estimates were used at all times 

in estimating the hydrologic characteristics of each watershed or subcatchment. 
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SECTION 1  EXECUTIVE SUMMARY 

This report contains the stormwater management analysis for the proposed site development at 

1400 Lafayette Road in Portsmouth, New Hampshire. The analysis includes both pre- and post-

drain calculations of stormwater runoff rates from the project site. This analysis has been 

prepared in accordance with both the City of Portsmouth requirements and the New Hampshire 

Department of Environmental Services (NHDES) Stormwater Manual, Volume 2. 

The project site consists of three parcels of land identified as Tax Map 252 Lots 4, 5 & 9 with a 

combined size of 5.71 acres located north of the intersection of Lafayette Road & Peverly Hill 

Road.  

This vacant pad site is part of the former Yoken’s Restaurant and Function Facility which was 

partially redeveloped in 2013 to include the adjacent pharmacy, bank & restaurant development. 

Lots 4 & 5 are residential lots which are now proposed to be combined with the new residential 

development. 

The applicant is proposing a multi-unit residential condo development which includes five 3-story 

Townhouse Style buildings. Access is provided from both Lafayette Road & Peverly Hill Road. 

Onsite parking includes a combination of street parking and individual townhouse garages.  

A new stormwater management system has been designed as part of the proposed development 

to collect and treat the runoff from the new impervious surface areas. Several stormwater best 

management practices will be implemented as part of this project. These include deep-sump, 

hooded catch basins, First Defense hydrodynamic separators, and three underground infiltration 

systems. The proposed closed drainage system within the site will discharge treated water to the 

existing closed drainage system that discharges to the north which ultimately flows to Sagamore 

Creek. 

The study watershed area is approximately 6.0-acres that primarily drains northerly across the 

site towards an existing onsite drainage system. For analysis purposes, the site was modeled with 

multiple design points as described in the Drainage Summary (Table 1) of this report.  

As outlined by NHDES AoT there is a 10-year window for phased developments. Since this current 

phase of the overall development is within the 10-year window the stormwater analysis, post-

development conditions described herein are compared with pre-development conditions prior 

to the 2013 redevelopment phase, with some adjustments made to current storm/rainfall 

intensities. Refer to Table 1 and associated notes. 

  



Stormwater Management Report 

Proposed Site Development Plans 

1400 Lafayette Road, Portsmouth, NH 03801 

Revised: April 15, 2022     

 

TABLE 1: PEAK RATE ANALYSIS SUMMARY 

Design 

Storm 

Pre circa 

20131 

Adjusted 

pre circa 

20132 

Post circa 

20131 

Adjusted 

Post circa 

20132 Proposed3 Change5 

  (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

DESIGN POINT #1 (Existing Catch Basin 3A)4 

2-year - - 1.1 1.4 1.4 0.0 

10-year - - 1.7 2.2 2.2 0.0 

25-year - - 2.0 2.8 2.8 0.0 

50-year - - 2.2 3.4 3.3 -0.1 

DESIGN POINT #3 (Existing Catch Basin) 

2-year 7.0 8.8 2.7 3.9 5.1 -3.7 

10-year 10.3 13.7 5.0 9.8 10.4 -3.3 

25-year 12.6 17.6 7.2 13.1 15.4 -2.2 

50-year 13.9 21.1 8.7 16.3 17.5 -3.6 

DESIGN POINT #4 (Hotel Property) 

2-year 2.4 2.9 1.3 1.6 1.7 -1.2 

10-year 3.4 4.5 1.8 2.4 2.8 -1.7 

25-year 4.2 5.8 2.2 3.1 3.6 -2.2 

50-year 4.6 6.9 2.5 3.7 4.3 -2.6 

(All values shown are peak rates in CFS) 

 

Lots 4 & 5 which drain towards Design Point #2 were not part of the original study area; 

therefore, the pre-development for this design point is based on current site conditions. 

 

Design 

Storm 

Pre-

development 

Post-

development Change 

  (cfs) (cfs) (cfs) 

DESIGN POINT #2 (Lot 3) 

2-year 0.8 0.3 -0.5 

10-year 2.1 0.7 -1.4 

25-year 3.3 1.1 -2.2 

50-year 4.5 1.5 -3.0 

(All values shown are peak rates in CFS) 

 

 
1 Previous analysis used the SCS Soil Distribution Map rainfall data in accordance with 2013 regulations. 

2 Previous analysis adjusted to use current “Extreme Precipitation” data plus 15% coastal increase per current NHDES requirements. 

3 Uses current “Extreme Precipitation” plus 15% coastal increase per current NHDES requirements. 

4 Existing catch basin 3A was a proposed catch basin in the 2013 post-development and was therefore not present for the 2013 pre-

development. 

5 Change values for Design Point #1 reported as difference between Adjusted Post circa 2013 and Proposed columns. Change values 

for Design Points #3 and #4 reported as difference between Adjusted Pre circa 2013 and Proposed Columns. 
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In conclusion, by incorporating a new on-site drainage system that includes provisions for 

stormwater treatment and infiltration, there will be a decrease in the peak rate of runoff as a 

result of this project.  
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SECTION 2 EXISTING CONDITIONS 

As previously stated, the existing conditions used for this stormwater analysis date 

back to the condition prior to the 2013 redevelopment project. Accordingly, the 

below description is consistent with the description provided in the previous 

stormwater report submitted at that time with the exception of Lots 4 & 5 which 

were not part of the original analysis. These two residential lots contain a small 

house, some grass areas, a few sheds and about 50 wooded coverage, all of which 

drains overland towards the rear of the property onto adjacent Lot 3. 

 

Portsmouth Tax Map 252 Lot 9 is a 5.1-acre parcel of land located in the Gateway District (GW) 

in Portsmouth, NH.  The parcel of land is the location of the former Yoken’s Restaurant and 

Function Facility.  The site is bounded by Lafayette Road to the east, Peverly Road to the south, 

residential property to the west and the Comfort Inn to the north.  Onsite topography ranges 

from 1-5% and slopes towards the Comfort Inn along the north.   

The Yoken’s building has been razed, but for analysis purposes the former building and 

impervious area has been modeled in the existing conditions as if it were still existing.  The 

remainder of the site is mostly paved, occupying approximately 93% of the site, with limited 

green space.  

The existing drainage system consists of a series of catch basins and manholes which ultimately 

discharge north of the site boundary towards a drainage swale north of the Comfort Inn.  This 

ultimately flows to Sagamore Creek.  For analysis purposes, the existing catch basin, labeled CB 

D and the Hotel Property have been labeled as the design points.  These areas represent the 

runoff discharging from the site as either shallow concentrated flows or flows into the existing 

drainage system via pipe flow.   

The existing onsite catch basins consist of shallow structures with varying pipe sizes and material 

type.  Based on the shallow flat pipes, along the front of the site near Lafayette Road, the 

existing conditions HydroCAD model indicated several existing catch basins overtopping for even 

the more frequent less intense design storms.  In order to check the runoff results for accuracy 

due to any modeling limitations in the software, we modeled this portion of the existing site as 

one subcatchment to compare the results with the individually modeled areas.  This “check” is 

shown in the HydroCAD model as subcatchment “Check”.  The results of this analysis indicate a 

level of precision of approximately 10% which indicates predevelopment runoff rates appear to 

be reasonable for comparison to the post development design points.  Ultimately any runoff will 

drain northerly across the site as overland flow and eventually towards the drainage swale 

located north of the existing Comfort Inn property.   
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The existing soils are also classified by the Soil Survey of Rockingham County (NRCS Manual) as 

140C “Chatfield-Hollis-Canton Complex”, 299 “Udorthents” and 699 “Urban Land” (see soil 

map), and described by NRCS as follows: 

 

140C - Chatfield-Hollis-Canton complex (SCS Classification “B”) consists of 8 to 15 

percent slopes and are very stony.  These gently sloping soils occur as areas so 

intermingled that mapping them separately was not practical.  They are on low, 

knobby hills and ridges that in most places have a northeast orientation.  Areas are 

irregularly shaped and are 4 to 400 acres in size.  They are about 35 percent Chatfield 

soil, 20 percent Hollis soil, 20 percent Canton soil, and 25 percent other soils.  Stones 

cover 0.01 to 3 percent of the surface. 

299 - Udorthents (SCS Classification "Unknown") consists of areas of soils formed by cutting 

or filling for construction projects. Udorthents are near or adjacent to most of the soils of the 

survey area. Because of the extreme variability of Udorthents, a reference pedon is not given. 

699 - Urban Land (SCS Classification “Unknown”) consists of land that is covered by 

streets, parking lots and buildings.  Areas are rectangular or irregularly shaped and 

are 4 to 250 acres in size.  Inclusions make up 15 percent or less of the map unit.  They 

consist of scattered areas of soil throughout the map unit. 

Based on the majority of the site consisting of Udorthents and Urban land having no known 

hydrologic soil classification, the analysis used the hydrologic soil group classification B consistent 

with Chatfield-Hollis-Canton complex present onsite.  Additionally test pits were performed onsite 

indicating loamy sand and sands consistent with a “B” soil. 
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SECTION 3 PROPOSED CONDITIONS 

The applicant is proposing a multi-unit residential condo development which includes five 3-story 

Townhouse Style buildings. Access is provided from both Lafayette Road & Peverly Hill Road. 

Onsite parking includes a combination of street parking and individual townhouse garages.  

A new stormwater management system has been designed as part of the proposed development 

to collect and treat the runoff from the new impervious surface areas. Several stormwater best 

management practices will be implemented as part of this project. These include deep-sump, 

hooded catch basins, First Defense hydrodynamic separators, and three underground infiltration 

systems. The proposed closed drainage system within the site will discharge treated water to the 

existing closed drainage system that discharges to the north which ultimately flows to Sagamore 

Creek. 

In order to safeguard against oil or gas introduction into the drainage system, stormwater runoff 

from parking areas and driveways will be collected in hooded catch basins with deep sumps and 

routed to a First Defense hydrodynamic separator. Such pretreatment of stormwater reduces 

both suspended solids and oils in the drainage system and is recommended by NHDES.  

Another safeguard against future intrusion of contaminants into the groundwater is the 

implementation of an Inspection & Maintenance Manual (I&M), which will assure proper function 

of drainage components and reduce sediment entering the system. To prevent erosion and 

sedimentation during construction, Best Management Practices including stabilized construction 

exits, silt fence, catch basin inserts, and temporary and permanent seeding have been 

incorporated into the construction sequence. 

The total area of disturbance related to the proposed construction on this property is 

approximately 115,000 square feet; therefore the project is subject to US EPA Construction 

General Permit requirements.  

Due to disturbing more than 15,000 sf of area, the City of Portsmouth requires Enhanced 

Stormwater Treatment Standards to be followed. Per the NHDES “BMP Pollutant Removal 

Efficiency” table contained within the New Hampshire Stormwater Manual, the underground 

infiltration systems have a Total Suspended Soils (TSS) Removal Rate of 90% and a Total Nitrogen 

(TN) Removal Rate of 60%. This satisfies the requirements of §7.6.2-1(a) of the Site Plan Review 

Regulations (See Appendix F). In addition to these enhanced requirements, following approval 

from the City, relevant information will need to be submitted to the Pollutant Tracking and 

Accounting Program (PTAP) online data portal managed by the UNH Stormwater Center. The 

Planning Department will be notified of the PTAP data submittal. 
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SECTION 4 STORMWATER MODELING METHODOLOGY 

The drainage system for this project was modeled using HydroCAD, a stormwater modeling 

computer program that analyzes the hydrology, and hydraulics of stormwater runoff.  HydroCAD 

is based largely on the hydrology techniques developed by the Soil Conservation Service 

(SCS/NRCS), combined with other hydrology and hydraulics calculations.  For a given rainfall 

event, these techniques are used to generate hydrographs throughout a watershed.  This provides 

verification that a given drainage system is adequate for the area under consideration, or to 

predict where flooding or erosion is likely to occur. 

 

In HydroCAD, each watershed is modeled as a Subcatchment, streams and culverts as a Reach (or 

Pond, depending on available storage capacity), and large wetlands and other natural or artificial 

storage areas as a Pond.  SCS hydrograph generation and routing procedures were used to model 

both Pre-development and Post-development runoff conditions. 

 

The Pre-development and Post-development watershed limits and the subcatchment 

characteristics were determined using both USGS and on-the-ground topographic survey 

information and through visual, on-site inspection.  Conservative estimates were used at all times 

in estimating the hydrologic characteristics of each watershed or subcatchment. 
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APPENDIX C 

Test Pit Logs 

 































































Stormwater Management Report 

Proposed Site Development Plans 

1400 Lafayette Road, Portsmouth, NH 03801 

Revised: April 15, 2022    

     

 

APPENDIX E  

Post-Development HydroCAD Printouts 

 

 

  



Type III 24-hr  2-Year Rainfall=3.70"4582-Postdrain--Rev1
  Printed  4/18/2022Prepared by Greenman-Pedersen, Inc.

Page 7HydroCAD® 10.10-7a  s/n 01710  © 2021 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=4,516 sf   100.00% Impervious   Runoff Depth=3.47"Subcatchment 1S: DRAINS TO CB-1
   Flow Length=51'   Slope=0.0240 '/'   Tc=0.5 min   CN=98   Runoff=0.45 cfs  1,304 cf

Runoff Area=5,065 sf   94.14% Impervious   Runoff Depth=3.24"Subcatchment 2S: DRAINS TO CB-2
   Flow Length=85'   Slope=0.0160 '/'   Tc=0.8 min   CN=96   Runoff=0.49 cfs  1,369 cf

Runoff Area=7,497 sf   72.05% Impervious   Runoff Depth=2.45"Subcatchment 3S: DRAINS TO CB-3
   Flow Length=98'   Tc=3.8 min   CN=88   Runoff=0.53 cfs  1,532 cf

Runoff Area=2,857 sf   62.60% Impervious   Runoff Depth=2.11"Subcatchment 4S: DRAINS TO CB-4
   Flow Length=71'   Tc=3.5 min   CN=84   Runoff=0.18 cfs  502 cf

Runoff Area=3,924 sf   100.00% Impervious   Runoff Depth=3.47"Subcatchment 5S: DRAINS TO CB-5
   Flow Length=47'   Slope=0.0130 '/'   Tc=0.7 min   CN=98   Runoff=0.39 cfs  1,133 cf

Runoff Area=3,628 sf   100.00% Impervious   Runoff Depth=3.47"Subcatchment 6S: DRAINS TO CB-6
   Flow Length=60'   Slope=0.0150 '/'   Tc=4.0 min   CN=98   Runoff=0.32 cfs  1,048 cf

Runoff Area=1,293 sf   98.96% Impervious   Runoff Depth=3.47"Subcatchment 7S: Subcat 7S
   Tc=0.0 min   CN=98   Runoff=0.13 cfs  373 cf

Runoff Area=5,929 sf   100.00% Impervious   Runoff Depth=3.47"Subcatchment 8S: DRAINS TO CB-8
   Flow Length=80'   Slope=0.0150 '/'   Tc=0.8 min   CN=98   Runoff=0.59 cfs  1,712 cf

Runoff Area=6,400 sf   100.00% Impervious   Runoff Depth=3.47"Subcatchment 9S: ROOF D
   Tc=1.0 min   CN=98   Runoff=0.63 cfs  1,848 cf

Runoff Area=4,800 sf   100.00% Impervious   Runoff Depth=3.47"Subcatchment 10S: ROOF B
   Tc=1.0 min   CN=98   Runoff=0.47 cfs  1,386 cf

Runoff Area=5,600 sf   100.00% Impervious   Runoff Depth=3.47"Subcatchment 11S: ROOF A
   Tc=1.0 min   CN=98   Runoff=0.55 cfs  1,617 cf

Runoff Area=4,000 sf   100.00% Impervious   Runoff Depth=3.47"Subcatchment 12S: ROOF E
   Tc=1.0 min   CN=98   Runoff=0.39 cfs  1,155 cf

Runoff Area=4,800 sf   100.00% Impervious   Runoff Depth=3.47"Subcatchment 13S: ROOF F
   Tc=1.0 min   CN=98   Runoff=0.47 cfs  1,386 cf

Runoff Area=16,015 sf   91.98% Impervious   Runoff Depth=3.14"Subcatchment 100S: RUNOFF TO EX. 
   Flow Length=182'   Tc=3.5 min   CN=95   Runoff=1.38 cfs  4,185 cf

Runoff Area=11,417 sf   19.04% Impervious   Runoff Depth=1.02"Subcatchment 200S: Drains to Northern 
   Flow Length=132'   Slope=0.0200 '/'   Tc=5.2 min   CN=68   Runoff=0.29 cfs  970 cf

Runoff Area=16,949 sf   77.39% Impervious   Runoff Depth=2.64"Subcatchment 300S: DRAINS TO EX. CB-8
   Flow Length=279'   Slope=0.0180 '/'   Tc=2.0 min   CN=90   Runoff=1.36 cfs  3,723 cf
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Runoff Area=8,852 sf   82.02% Impervious   Runoff Depth=2.73"Subcatchment 301S: DRAINS TO EX. CB-9
   Flow Length=127'   Slope=0.0230 '/'   Tc=3.2 min   CN=91   Runoff=0.70 cfs  2,015 cf

Runoff Area=14,456 sf   82.88% Impervious   Runoff Depth=2.83"Subcatchment 302S: RUNOFF TO EX. CB6
   Flow Length=122'   Slope=0.0100 '/'   Tc=2.9 min   CN=92   Runoff=1.19 cfs  3,407 cf

Runoff Area=4,916 sf   86.65% Impervious   Runoff Depth=2.93"Subcatchment 303S: RUNOFF TO EX. CB 5A
   Flow Length=106'   Tc=0.9 min   CN=93   Runoff=0.45 cfs  1,200 cf

Runoff Area=19,066 sf   75.73% Impervious   Runoff Depth=2.54"Subcatchment 304S: RUNOFF TO EX. CB5
   Flow Length=336'   Tc=3.3 min   CN=89   Runoff=1.42 cfs  4,040 cf

Runoff Area=8,890 sf   82.86% Impervious   Runoff Depth=2.83"Subcatchment 305S: RUNOFF TO CB12
   Flow Length=109'   Tc=1.0 min   CN=92   Runoff=0.78 cfs  2,095 cf

Runoff Area=21,981 sf   86.10% Impervious   Runoff Depth=2.93"Subcatchment 400S: Drains to Hotel Lot - 
   Flow Length=255'   Slope=0.0200 '/'   Tc=4.9 min   CN=93   Runoff=1.73 cfs  5,364 cf

Peak Elev=43.88'   Inflow=0.92 cfs  2,691 cfPond CB1: PROP. CB-1
12.0"  Round Culvert  n=0.013  L=59.0'  S=0.0051 '/'   Outflow=0.92 cfs  2,691 cf

Peak Elev=44.05'   Inflow=0.49 cfs  1,369 cfPond CB2: PROP. CB-2
12.0"  Round Culvert  n=0.013  L=31.0'  S=0.0161 '/'   Outflow=0.49 cfs  1,369 cf

Peak Elev=43.65'   Inflow=0.71 cfs  2,034 cfPond CB3: PROP. CB-3
12.0"  Round Culvert  n=0.013  L=54.0'  S=0.0083 '/'   Outflow=0.71 cfs  2,034 cf

Peak Elev=43.86'   Inflow=0.18 cfs  502 cfPond CB4: PROP. CB-4
12.0"  Round Culvert  n=0.013  L=36.0'  S=0.0097 '/'   Outflow=0.18 cfs  502 cf

Peak Elev=42.51'   Inflow=0.39 cfs  1,133 cfPond CB5: PROP. CB-5
12.0"  Round Culvert  n=0.013  L=12.0'  S=0.0167 '/'   Outflow=0.39 cfs  1,133 cf

Peak Elev=42.48'   Inflow=0.32 cfs  1,048 cfPond CB6: PROP. CB-6
12.0"  Round Culvert  n=0.013  L=9.0'  S=0.0222 '/'   Outflow=0.32 cfs  1,048 cf

Peak Elev=41.23'   Inflow=0.13 cfs  373 cfPond CB7: PROP. CB-7
12.0"  Round Culvert  n=0.013  L=34.0'  S=0.0103 '/'   Outflow=0.13 cfs  373 cf

Peak Elev=43.25'   Inflow=1.20 cfs  3,746 cfPond CB8: PROP. CB-8
12.0"  Round Culvert  n=0.013  L=7.0'  S=0.0143 '/'   Outflow=1.20 cfs  3,746 cf

Peak Elev=40.62'   Inflow=3.09 cfs  9,420 cfPond DMH1: PROP. DMH-1
18.0"  Round Culvert  n=0.013  L=43.0'  S=0.0093 '/'   Outflow=3.09 cfs  9,420 cf

Peak Elev=40.92'   Inflow=2.99 cfs  9,046 cfPond DMH2: PROP. DMH-2
18.0"  Round Culvert  n=0.013  L=30.0'  S=0.0050 '/'   Outflow=2.99 cfs  9,046 cf

Peak Elev=40.39'   Inflow=2.05 cfs  5,987 cfPond DMH3: PROP. DMH-3
18.0"  Round Culvert  n=0.013  L=38.0'  S=0.0053 '/'   Outflow=2.05 cfs  5,987 cf
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Peak Elev=40.48'   Inflow=0.10 cfs  134 cfPond DMH3A: PROP. DMH-3A
15.0"  Round Culvert  n=0.013  L=168.0'  S=0.0048 '/'   Outflow=0.10 cfs  134 cf

Peak Elev=42.02'   Inflow=1.36 cfs  3,839 cfPond DMH4: PROP DMH-4
12.0"  Round Culvert  n=0.013  L=118.0'  S=0.0058 '/'   Outflow=1.36 cfs  3,839 cf

Peak Elev=43.41'   Inflow=1.41 cfs  4,060 cfPond DMH5: PROP. DMH-1
12.0"  Round Culvert  n=0.013  L=11.0'  S=0.0227 '/'   Outflow=1.41 cfs  4,060 cf

Peak Elev=44.15'   Inflow=0.78 cfs  2,095 cfPond EX CB12: EXIST. CB12 (STORMCEPTOR)
12.0"  Round Culvert  n=0.013  L=16.0'  S=0.0231 '/'   Outflow=0.78 cfs  2,095 cf

Peak Elev=40.21'   Inflow=5.13 cfs  15,407 cfPond EX. CB-D: EX. DMH - DESIGN POINT #3
18.0"  Round Culvert  n=0.013  L=164.0'  S=0.0399 '/'   Outflow=5.13 cfs  15,407 cf

Peak Elev=42.55'   Inflow=1.38 cfs  4,185 cfPond EX. CB3A: EX. CB-3A - DESIGN POINT #1
12.0"  Round Culvert  n=0.013  L=46.0'  S=0.0057 '/'   Outflow=1.38 cfs  4,185 cf

Peak Elev=42.95'   Inflow=1.42 cfs  4,330 cfPond EX. CB5: EX. CB-5
12.0"  Round Culvert  n=0.013  L=170.0'  S=0.0025 '/'   Outflow=1.42 cfs  4,330 cf

Peak Elev=42.52'   Inflow=1.80 cfs  5,530 cfPond EX. CB5A: EX. CB-5A
12.0"  Round Culvert  n=0.013  L=98.0'  S=-0.0015 '/'   Outflow=1.80 cfs  5,530 cf

Peak Elev=42.12'   Inflow=2.99 cfs  8,937 cfPond EX. CB6: EX. CB-6 (STORMCEPTOR)
12.0"  Round Culvert  n=0.013  L=118.0'  S=0.0051 '/'   Outflow=2.99 cfs  8,937 cf

Peak Elev=42.21'   Inflow=1.36 cfs  3,723 cfPond EX. CB8: EX. CB-8
12.0"  Round Culvert  n=0.013  L=10.0'  S=0.0060 '/'   Outflow=1.36 cfs  3,723 cf

Peak Elev=40.96'   Inflow=2.05 cfs  5,853 cfPond EX. CB9: EX. CB-9
12.0"  Round Culvert  n=0.013  L=30.0'  S=0.0097 '/'   Outflow=2.05 cfs  5,853 cf

Peak Elev=44.15'  Storage=690 cf   Inflow=0.78 cfs  2,095 cfPond EX.INF2: EXIST. INFILTRATION SYSTEM 
   Discarded=0.04 cfs  1,806 cf   Primary=0.17 cfs  290 cf   Outflow=0.21 cfs  2,096 cf

Peak Elev=43.41'  Storage=1,615 cf   Inflow=1.80 cfs  5,215 cfPond INF-1: U/G INF-1
   Discarded=0.22 cfs  5,099 cf   Primary=0.09 cfs  116 cf   Outflow=0.31 cfs  5,215 cf

Peak Elev=41.98'  Storage=1,709 cf   Inflow=1.73 cfs  5,364 cfPond INF-2: U/G INF-2
   Discarded=0.23 cfs  5,230 cf   Primary=0.10 cfs  134 cf   Outflow=0.32 cfs  5,365 cf

Peak Elev=42.47'  Storage=1,685 cf   Inflow=1.76 cfs  5,416 cfPond INF-3: U/G INF-3
   Discarded=0.22 cfs  5,307 cf   Primary=0.08 cfs  109 cf   Outflow=0.30 cfs  5,417 cf

Total Runoff Area = 182,849 sf   Runoff Volume = 43,366 cf   Average Runoff Depth = 2.85"
17.37% Pervious = 31,764 sf     82.63% Impervious = 151,085 sf
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=4,516 sf   100.00% Impervious   Runoff Depth=5.37"Subcatchment 1S: DRAINS TO CB-1
   Flow Length=51'   Slope=0.0240 '/'   Tc=0.5 min   CN=98   Runoff=0.69 cfs  2,022 cf

Runoff Area=5,065 sf   94.14% Impervious   Runoff Depth=5.14"Subcatchment 2S: DRAINS TO CB-2
   Flow Length=85'   Slope=0.0160 '/'   Tc=0.8 min   CN=96   Runoff=0.76 cfs  2,169 cf

Runoff Area=7,497 sf   72.05% Impervious   Runoff Depth=4.25"Subcatchment 3S: DRAINS TO CB-3
   Flow Length=98'   Tc=3.8 min   CN=88   Runoff=0.90 cfs  2,656 cf

Runoff Area=2,857 sf   62.60% Impervious   Runoff Depth=3.83"Subcatchment 4S: DRAINS TO CB-4
   Flow Length=71'   Tc=3.5 min   CN=84   Runoff=0.32 cfs  913 cf

Runoff Area=3,924 sf   100.00% Impervious   Runoff Depth=5.37"Subcatchment 5S: DRAINS TO CB-5
   Flow Length=47'   Slope=0.0130 '/'   Tc=0.7 min   CN=98   Runoff=0.60 cfs  1,757 cf

Runoff Area=3,628 sf   100.00% Impervious   Runoff Depth=5.37"Subcatchment 6S: DRAINS TO CB-6
   Flow Length=60'   Slope=0.0150 '/'   Tc=4.0 min   CN=98   Runoff=0.49 cfs  1,624 cf

Runoff Area=1,293 sf   98.96% Impervious   Runoff Depth=5.37"Subcatchment 7S: Subcat 7S
   Tc=0.0 min   CN=98   Runoff=0.20 cfs  579 cf

Runoff Area=5,929 sf   100.00% Impervious   Runoff Depth=5.37"Subcatchment 8S: DRAINS TO CB-8
   Flow Length=80'   Slope=0.0150 '/'   Tc=0.8 min   CN=98   Runoff=0.90 cfs  2,654 cf

Runoff Area=6,400 sf   100.00% Impervious   Runoff Depth=5.37"Subcatchment 9S: ROOF D
   Tc=1.0 min   CN=98   Runoff=0.96 cfs  2,865 cf

Runoff Area=4,800 sf   100.00% Impervious   Runoff Depth=5.37"Subcatchment 10S: ROOF B
   Tc=1.0 min   CN=98   Runoff=0.72 cfs  2,149 cf

Runoff Area=5,600 sf   100.00% Impervious   Runoff Depth=5.37"Subcatchment 11S: ROOF A
   Tc=1.0 min   CN=98   Runoff=0.84 cfs  2,507 cf

Runoff Area=4,000 sf   100.00% Impervious   Runoff Depth=5.37"Subcatchment 12S: ROOF E
   Tc=1.0 min   CN=98   Runoff=0.60 cfs  1,791 cf

Runoff Area=4,800 sf   100.00% Impervious   Runoff Depth=5.37"Subcatchment 13S: ROOF F
   Tc=1.0 min   CN=98   Runoff=0.72 cfs  2,149 cf

Runoff Area=16,015 sf   91.98% Impervious   Runoff Depth=5.02"Subcatchment 100S: RUNOFF TO EX. 
   Flow Length=182'   Tc=3.5 min   CN=95   Runoff=2.16 cfs  6,705 cf

Runoff Area=11,417 sf   19.04% Impervious   Runoff Depth=2.33"Subcatchment 200S: Drains to Northern 
   Flow Length=132'   Slope=0.0200 '/'   Tc=5.2 min   CN=68   Runoff=0.72 cfs  2,212 cf

Runoff Area=16,949 sf   77.39% Impervious   Runoff Depth=4.47"Subcatchment 300S: DRAINS TO EX. CB-8
   Flow Length=279'   Slope=0.0180 '/'   Tc=2.0 min   CN=90   Runoff=2.25 cfs  6,309 cf
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Runoff Area=8,852 sf   82.02% Impervious   Runoff Depth=4.58"Subcatchment 301S: DRAINS TO EX. CB-9
   Flow Length=127'   Slope=0.0230 '/'   Tc=3.2 min   CN=91   Runoff=1.14 cfs  3,376 cf

Runoff Area=14,456 sf   82.88% Impervious   Runoff Depth=4.69"Subcatchment 302S: RUNOFF TO EX. CB6
   Flow Length=122'   Slope=0.0100 '/'   Tc=2.9 min   CN=92   Runoff=1.92 cfs  5,645 cf

Runoff Area=4,916 sf   86.65% Impervious   Runoff Depth=4.80"Subcatchment 303S: RUNOFF TO EX. CB 5A
   Flow Length=106'   Tc=0.9 min   CN=93   Runoff=0.71 cfs  1,966 cf

Runoff Area=19,066 sf   75.73% Impervious   Runoff Depth=4.36"Subcatchment 304S: RUNOFF TO EX. CB5
   Flow Length=336'   Tc=3.3 min   CN=89   Runoff=2.38 cfs  6,925 cf

Runoff Area=8,890 sf   82.86% Impervious   Runoff Depth=4.69"Subcatchment 305S: RUNOFF TO CB12
   Flow Length=109'   Tc=1.0 min   CN=92   Runoff=1.26 cfs  3,472 cf

Runoff Area=21,981 sf   86.10% Impervious   Runoff Depth=4.80"Subcatchment 400S: Drains to Hotel Lot - 
   Flow Length=255'   Slope=0.0200 '/'   Tc=4.9 min   CN=93   Runoff=2.75 cfs  8,789 cf

Peak Elev=44.09'   Inflow=1.41 cfs  4,171 cfPond CB1: PROP. CB-1
12.0"  Round Culvert  n=0.013  L=59.0'  S=0.0051 '/'   Outflow=1.41 cfs  4,171 cf

Peak Elev=44.15'   Inflow=0.76 cfs  2,169 cfPond CB2: PROP. CB-2
12.0"  Round Culvert  n=0.013  L=31.0'  S=0.0161 '/'   Outflow=0.76 cfs  2,169 cf

Peak Elev=43.87'   Inflow=1.22 cfs  3,568 cfPond CB3: PROP. CB-3
12.0"  Round Culvert  n=0.013  L=54.0'  S=0.0083 '/'   Outflow=1.22 cfs  3,568 cf

Peak Elev=44.00'   Inflow=0.32 cfs  913 cfPond CB4: PROP. CB-4
12.0"  Round Culvert  n=0.013  L=36.0'  S=0.0097 '/'   Outflow=0.32 cfs  913 cf

Peak Elev=42.99'   Inflow=0.60 cfs  1,757 cfPond CB5: PROP. CB-5
12.0"  Round Culvert  n=0.013  L=12.0'  S=0.0167 '/'   Outflow=0.60 cfs  1,757 cf

Peak Elev=42.99'   Inflow=0.49 cfs  1,624 cfPond CB6: PROP. CB-6
12.0"  Round Culvert  n=0.013  L=9.0'  S=0.0222 '/'   Outflow=0.49 cfs  1,624 cf

Peak Elev=41.65'   Inflow=0.20 cfs  579 cfPond CB7: PROP. CB-7
12.0"  Round Culvert  n=0.013  L=34.0'  S=0.0103 '/'   Outflow=0.20 cfs  579 cf

Peak Elev=43.49'   Inflow=1.96 cfs  6,223 cfPond CB8: PROP. CB-8
12.0"  Round Culvert  n=0.013  L=7.0'  S=0.0143 '/'   Outflow=1.96 cfs  6,223 cf

Peak Elev=41.65'   Inflow=6.24 cfs  17,752 cfPond DMH1: PROP. DMH-1
18.0"  Round Culvert  n=0.013  L=43.0'  S=0.0093 '/'   Outflow=6.24 cfs  17,752 cf

Peak Elev=42.05'   Inflow=6.13 cfs  17,173 cfPond DMH2: PROP. DMH-2
18.0"  Round Culvert  n=0.013  L=30.0'  S=0.0050 '/'   Outflow=6.13 cfs  17,173 cf

Peak Elev=41.57'   Inflow=4.27 cfs  12,896 cfPond DMH3: PROP. DMH-3
18.0"  Round Culvert  n=0.013  L=38.0'  S=0.0053 '/'   Outflow=4.27 cfs  12,896 cf
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Peak Elev=41.60'   Inflow=0.83 cfs  1,750 cfPond DMH3A: PROP. DMH-3A
15.0"  Round Culvert  n=0.013  L=168.0'  S=0.0048 '/'   Outflow=0.83 cfs  1,750 cf

Peak Elev=43.19'   Inflow=2.68 cfs  7,770 cfPond DMH4: PROP DMH-4
12.0"  Round Culvert  n=0.013  L=118.0'  S=0.0058 '/'   Outflow=2.68 cfs  7,770 cf

Peak Elev=43.87'   Inflow=2.16 cfs  6,340 cfPond DMH5: PROP. DMH-1
12.0"  Round Culvert  n=0.013  L=11.0'  S=0.0227 '/'   Outflow=2.16 cfs  6,340 cf

Peak Elev=47.71'   Inflow=1.26 cfs  3,472 cfPond EX CB12: EXIST. CB12 (STORMCEPTOR)
12.0"  Round Culvert  n=0.013  L=16.0'  S=0.0231 '/'   Outflow=1.26 cfs  3,472 cf

Peak Elev=41.34'   Inflow=10.42 cfs  30,648 cfPond EX. CB-D: EX. DMH - DESIGN POINT #3
18.0"  Round Culvert  n=0.013  L=164.0'  S=0.0399 '/'   Outflow=10.42 cfs  30,648 cf

Peak Elev=42.79'   Inflow=2.16 cfs  6,705 cfPond EX. CB3A: EX. CB-3A - DESIGN POINT #1
12.0"  Round Culvert  n=0.013  L=46.0'  S=0.0057 '/'   Outflow=2.16 cfs  6,705 cf

Peak Elev=48.37'   Inflow=3.91 cfs  8,114 cfPond EX. CB5: EX. CB-5
12.0"  Round Culvert  n=0.013  L=170.0'  S=0.0025 '/'   Outflow=3.91 cfs  8,114 cf

Peak Elev=46.72'   Inflow=4.19 cfs  10,079 cfPond EX. CB5A: EX. CB-5A
12.0"  Round Culvert  n=0.013  L=98.0'  S=-0.0015 '/'   Outflow=4.19 cfs  10,079 cf

Peak Elev=45.98'   Inflow=5.65 cfs  15,725 cfPond EX. CB6: EX. CB-6 (STORMCEPTOR)
12.0"  Round Culvert  n=0.013  L=118.0'  S=0.0051 '/'   Outflow=5.65 cfs  15,725 cf

Peak Elev=43.41'   Inflow=2.25 cfs  6,309 cfPond EX. CB8: EX. CB-8
12.0"  Round Culvert  n=0.013  L=10.0'  S=0.0060 '/'   Outflow=2.25 cfs  6,309 cf

Peak Elev=42.31'   Inflow=3.83 cfs  11,146 cfPond EX. CB9: EX. CB-9
12.0"  Round Culvert  n=0.013  L=30.0'  S=0.0097 '/'   Outflow=3.83 cfs  11,146 cf

Peak Elev=47.68'  Storage=1,000 cf   Inflow=1.26 cfs  3,472 cfPond EX.INF2: EXIST. INFILTRATION 
   Discarded=0.05 cfs  2,282 cf   Primary=2.70 cfs  1,189 cf   Outflow=2.75 cfs  3,472 cf

Peak Elev=43.80'  Storage=2,077 cf   Inflow=2.76 cfs  8,131 cfPond INF-1: U/G INF-1
   Discarded=0.24 cfs  6,670 cf   Primary=0.88 cfs  1,461 cf   Outflow=1.12 cfs  8,132 cf

Peak Elev=42.51'  Storage=2,335 cf   Inflow=2.77 cfs  8,730 cfPond INF-2: U/G INF-2
   Discarded=0.26 cfs  6,980 cf   Primary=0.83 cfs  1,750 cf   Outflow=1.09 cfs  8,731 cf

Peak Elev=42.99'  Storage=2,294 cf   Inflow=2.68 cfs  8,395 cfPond INF-3: U/G INF-3
   Discarded=0.25 cfs  6,948 cf   Primary=0.63 cfs  1,448 cf   Outflow=0.87 cfs  8,396 cf

Total Runoff Area = 182,849 sf   Runoff Volume = 71,232 cf   Average Runoff Depth = 4.67"
17.37% Pervious = 31,764 sf     82.63% Impervious = 151,085 sf
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=4,516 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 1S: DRAINS TO CB-1
   Flow Length=51'   Slope=0.0240 '/'   Tc=0.5 min   CN=98   Runoff=0.88 cfs  2,590 cf

Runoff Area=5,065 sf   94.14% Impervious   Runoff Depth=6.64"Subcatchment 2S: DRAINS TO CB-2
   Flow Length=85'   Slope=0.0160 '/'   Tc=0.8 min   CN=96   Runoff=0.97 cfs  2,804 cf

Runoff Area=7,497 sf   72.05% Impervious   Runoff Depth=5.71"Subcatchment 3S: DRAINS TO CB-3
   Flow Length=98'   Tc=3.8 min   CN=88   Runoff=1.19 cfs  3,567 cf

Runoff Area=2,857 sf   62.60% Impervious   Runoff Depth=5.25"Subcatchment 4S: DRAINS TO CB-4
   Flow Length=71'   Tc=3.5 min   CN=84   Runoff=0.43 cfs  1,251 cf

Runoff Area=3,924 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 5S: DRAINS TO CB-5
   Flow Length=47'   Slope=0.0130 '/'   Tc=0.7 min   CN=98   Runoff=0.76 cfs  2,250 cf

Runoff Area=3,628 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 6S: DRAINS TO CB-6
   Flow Length=60'   Slope=0.0150 '/'   Tc=4.0 min   CN=98   Runoff=0.62 cfs  2,081 cf

Runoff Area=1,293 sf   98.96% Impervious   Runoff Depth=6.88"Subcatchment 7S: Subcat 7S
   Tc=0.0 min   CN=98   Runoff=0.25 cfs  741 cf

Runoff Area=5,929 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 8S: DRAINS TO CB-8
   Flow Length=80'   Slope=0.0150 '/'   Tc=0.8 min   CN=98   Runoff=1.14 cfs  3,400 cf

Runoff Area=6,400 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 9S: ROOF D
   Tc=1.0 min   CN=98   Runoff=1.22 cfs  3,670 cf

Runoff Area=4,800 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 10S: ROOF B
   Tc=1.0 min   CN=98   Runoff=0.92 cfs  2,752 cf

Runoff Area=5,600 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 11S: ROOF A
   Tc=1.0 min   CN=98   Runoff=1.07 cfs  3,211 cf

Runoff Area=4,000 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 12S: ROOF E
   Tc=1.0 min   CN=98   Runoff=0.76 cfs  2,293 cf

Runoff Area=4,800 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 13S: ROOF F
   Tc=1.0 min   CN=98   Runoff=0.92 cfs  2,752 cf

Runoff Area=16,015 sf   91.98% Impervious   Runoff Depth=6.53"Subcatchment 100S: RUNOFF TO EX. 
   Flow Length=182'   Tc=3.5 min   CN=95   Runoff=2.77 cfs  8,708 cf

Runoff Area=11,417 sf   19.04% Impervious   Runoff Depth=3.51"Subcatchment 200S: Drains to Northern 
   Flow Length=132'   Slope=0.0200 '/'   Tc=5.2 min   CN=68   Runoff=1.11 cfs  3,337 cf

Runoff Area=16,949 sf   77.39% Impervious   Runoff Depth=5.94"Subcatchment 300S: DRAINS TO EX. CB-8
   Flow Length=279'   Slope=0.0180 '/'   Tc=2.0 min   CN=90   Runoff=2.95 cfs  8,391 cf
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Runoff Area=8,852 sf   82.02% Impervious   Runoff Depth=6.06"Subcatchment 301S: DRAINS TO EX. CB-9
   Flow Length=127'   Slope=0.0230 '/'   Tc=3.2 min   CN=91   Runoff=1.49 cfs  4,468 cf

Runoff Area=14,456 sf   82.88% Impervious   Runoff Depth=6.17"Subcatchment 302S: RUNOFF TO EX. CB6
   Flow Length=122'   Slope=0.0100 '/'   Tc=2.9 min   CN=92   Runoff=2.49 cfs  7,437 cf

Runoff Area=4,916 sf   86.65% Impervious   Runoff Depth=6.29"Subcatchment 303S: RUNOFF TO EX. CB 5A
   Flow Length=106'   Tc=0.9 min   CN=93   Runoff=0.91 cfs  2,577 cf

Runoff Area=19,066 sf   75.73% Impervious   Runoff Depth=5.83"Subcatchment 304S: RUNOFF TO EX. CB5
   Flow Length=336'   Tc=3.3 min   CN=89   Runoff=3.13 cfs  9,255 cf

Runoff Area=8,890 sf   82.86% Impervious   Runoff Depth=6.17"Subcatchment 305S: RUNOFF TO CB12
   Flow Length=109'   Tc=1.0 min   CN=92   Runoff=1.63 cfs  4,573 cf

Runoff Area=21,981 sf   86.10% Impervious   Runoff Depth=6.29"Subcatchment 400S: Drains to Hotel Lot - 
   Flow Length=255'   Slope=0.0200 '/'   Tc=4.9 min   CN=93   Runoff=3.55 cfs  11,522 cf

Peak Elev=44.67'   Inflow=1.79 cfs  5,342 cfPond CB1: PROP. CB-1
12.0"  Round Culvert  n=0.013  L=59.0'  S=0.0051 '/'   Outflow=1.79 cfs  5,342 cf

Peak Elev=44.63'   Inflow=0.97 cfs  2,804 cfPond CB2: PROP. CB-2
12.0"  Round Culvert  n=0.013  L=31.0'  S=0.0161 '/'   Outflow=0.97 cfs  2,804 cf

Peak Elev=44.05'   Inflow=1.62 cfs  4,818 cfPond CB3: PROP. CB-3
12.0"  Round Culvert  n=0.013  L=54.0'  S=0.0083 '/'   Outflow=1.62 cfs  4,818 cf

Peak Elev=44.14'   Inflow=0.43 cfs  1,251 cfPond CB4: PROP. CB-4
12.0"  Round Culvert  n=0.013  L=36.0'  S=0.0097 '/'   Outflow=0.43 cfs  1,251 cf

Peak Elev=43.67'   Inflow=0.76 cfs  2,250 cfPond CB5: PROP. CB-5
12.0"  Round Culvert  n=0.013  L=12.0'  S=0.0167 '/'   Outflow=0.76 cfs  2,250 cf

Peak Elev=43.67'   Inflow=0.62 cfs  2,081 cfPond CB6: PROP. CB-6
12.0"  Round Culvert  n=0.013  L=9.0'  S=0.0222 '/'   Outflow=0.62 cfs  2,081 cf

Peak Elev=43.80'   Inflow=0.25 cfs  741 cfPond CB7: PROP. CB-7
12.0"  Round Culvert  n=0.013  L=34.0'  S=0.0103 '/'   Outflow=0.25 cfs  741 cf

Peak Elev=43.68'   Inflow=2.57 cfs  8,218 cfPond CB8: PROP. CB-8
12.0"  Round Culvert  n=0.013  L=7.0'  S=0.0143 '/'   Outflow=2.57 cfs  8,218 cf

Peak Elev=43.80'   Inflow=9.35 cfs  24,654 cfPond DMH1: PROP. DMH-1
18.0"  Round Culvert  n=0.013  L=43.0'  S=0.0093 '/'   Outflow=9.35 cfs  24,654 cf

Peak Elev=44.84'   Inflow=9.13 cfs  23,913 cfPond DMH2: PROP. DMH-2
18.0"  Round Culvert  n=0.013  L=30.0'  S=0.0050 '/'   Outflow=9.13 cfs  23,913 cf

Peak Elev=43.49'   Inflow=6.03 cfs  18,756 cfPond DMH3: PROP. DMH-3
18.0"  Round Culvert  n=0.013  L=38.0'  S=0.0053 '/'   Outflow=6.03 cfs  18,756 cf
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Peak Elev=43.64'   Inflow=1.32 cfs  3,224 cfPond DMH3A: PROP. DMH-3A
15.0"  Round Culvert  n=0.013  L=168.0'  S=0.0048 '/'   Outflow=1.32 cfs  3,224 cf

Peak Elev=45.82'   Inflow=4.01 cfs  11,064 cfPond DMH4: PROP DMH-4
12.0"  Round Culvert  n=0.013  L=118.0'  S=0.0058 '/'   Outflow=4.01 cfs  11,064 cf

Peak Elev=44.61'   Inflow=2.75 cfs  8,146 cfPond DMH5: PROP. DMH-1
12.0"  Round Culvert  n=0.013  L=11.0'  S=0.0227 '/'   Outflow=2.75 cfs  8,146 cf

Peak Elev=60.24'   Inflow=1.63 cfs  4,573 cfPond EX CB12: EXIST. CB12 (STORMCEPTOR)
12.0"  Round Culvert  n=0.013  L=16.0'  S=0.0231 '/'   Outflow=1.63 cfs  4,573 cf

Peak Elev=43.10'   Inflow=15.37 cfs  43,411 cfPond EX. CB-D: EX. DMH - DESIGN POINT #3
18.0"  Round Culvert  n=0.013  L=164.0'  S=0.0399 '/'   Outflow=15.37 cfs  43,411 cf

Peak Elev=43.03'   Inflow=2.77 cfs  8,708 cfPond EX. CB3A: EX. CB-3A - DESIGN POINT #1
12.0"  Round Culvert  n=0.013  L=46.0'  S=0.0057 '/'   Outflow=2.77 cfs  8,708 cf

Peak Elev=60.16'   Inflow=5.37 cfs  11,254 cfPond EX. CB5: EX. CB-5
12.0"  Round Culvert  n=0.013  L=170.0'  S=0.0025 '/'   Outflow=5.37 cfs  11,254 cf

Peak Elev=55.64'   Inflow=6.18 cfs  13,831 cfPond EX. CB5A: EX. CB-5A
12.0"  Round Culvert  n=0.013  L=98.0'  S=-0.0015 '/'   Outflow=6.18 cfs  13,831 cf

Peak Elev=53.54'   Inflow=8.66 cfs  21,267 cfPond EX. CB6: EX. CB-6 (STORMCEPTOR)
12.0"  Round Culvert  n=0.013  L=118.0'  S=0.0051 '/'   Outflow=8.66 cfs  21,267 cf

Peak Elev=46.30'   Inflow=2.95 cfs  8,391 cfPond EX. CB8: EX. CB-8
12.0"  Round Culvert  n=0.013  L=10.0'  S=0.0060 '/'   Outflow=2.95 cfs  8,391 cf

Peak Elev=44.82'   Inflow=5.26 cfs  15,532 cfPond EX. CB9: EX. CB-9
12.0"  Round Culvert  n=0.013  L=30.0'  S=0.0097 '/'   Outflow=5.26 cfs  15,532 cf

Peak Elev=60.16'  Storage=1,000 cf   Inflow=1.63 cfs  4,573 cfPond EX.INF2: EXIST. INFILTRATION 
   Discarded=0.06 cfs  2,574 cf   Primary=3.54 cfs  1,999 cf   Outflow=3.59 cfs  4,573 cf

Peak Elev=44.53'  Storage=2,912 cf   Inflow=3.52 cfs  10,440 cfPond INF-1: U/G INF-1
   Discarded=0.28 cfs  7,767 cf   Primary=2.14 cfs  2,673 cf   Outflow=2.42 cfs  10,440 cf

Peak Elev=43.15'  Storage=3,054 cf   Inflow=3.60 cfs  11,429 cfPond INF-2: U/G INF-2
   Discarded=0.30 cfs  8,205 cf   Primary=1.32 cfs  3,224 cf   Outflow=1.62 cfs  11,429 cf

Peak Elev=43.67'  Storage=3,057 cf   Inflow=3.41 cfs  10,753 cfPond INF-3: U/G INF-3
   Discarded=0.29 cfs  8,107 cf   Primary=1.00 cfs  2,646 cf   Outflow=1.29 cfs  10,753 cf

Total Runoff Area = 182,849 sf   Runoff Volume = 93,630 cf   Average Runoff Depth = 6.14"
17.37% Pervious = 31,764 sf     82.63% Impervious = 151,085 sf
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=4,516 sf   100.00% Impervious   Runoff Depth=8.28"Subcatchment 1S: DRAINS TO CB-1
   Flow Length=51'   Slope=0.0240 '/'   Tc=0.5 min   CN=98   Runoff=1.05 cfs  3,116 cf

Runoff Area=5,065 sf   94.14% Impervious   Runoff Depth=8.04"Subcatchment 2S: DRAINS TO CB-2
   Flow Length=85'   Slope=0.0160 '/'   Tc=0.8 min   CN=96   Runoff=1.16 cfs  3,393 cf

Runoff Area=7,497 sf   72.05% Impervious   Runoff Depth=7.08"Subcatchment 3S: DRAINS TO CB-3
   Flow Length=98'   Tc=3.8 min   CN=88   Runoff=1.46 cfs  4,421 cf

Runoff Area=2,857 sf   62.60% Impervious   Runoff Depth=6.60"Subcatchment 4S: DRAINS TO CB-4
   Flow Length=71'   Tc=3.5 min   CN=84   Runoff=0.54 cfs  1,570 cf

Runoff Area=3,924 sf   100.00% Impervious   Runoff Depth=8.28"Subcatchment 5S: DRAINS TO CB-5
   Flow Length=47'   Slope=0.0130 '/'   Tc=0.7 min   CN=98   Runoff=0.91 cfs  2,708 cf

Runoff Area=3,628 sf   100.00% Impervious   Runoff Depth=8.28"Subcatchment 6S: DRAINS TO CB-6
   Flow Length=60'   Slope=0.0150 '/'   Tc=4.0 min   CN=98   Runoff=0.75 cfs  2,504 cf

Runoff Area=1,293 sf   98.96% Impervious   Runoff Depth=8.28"Subcatchment 7S: Subcat 7S
   Tc=0.0 min   CN=98   Runoff=0.30 cfs  892 cf

Runoff Area=5,929 sf   100.00% Impervious   Runoff Depth=8.28"Subcatchment 8S: DRAINS TO CB-8
   Flow Length=80'   Slope=0.0150 '/'   Tc=0.8 min   CN=98   Runoff=1.37 cfs  4,091 cf

Runoff Area=6,400 sf   100.00% Impervious   Runoff Depth=8.28"Subcatchment 9S: ROOF D
   Tc=1.0 min   CN=98   Runoff=1.46 cfs  4,416 cf

Runoff Area=4,800 sf   100.00% Impervious   Runoff Depth=8.28"Subcatchment 10S: ROOF B
   Tc=1.0 min   CN=98   Runoff=1.10 cfs  3,312 cf

Runoff Area=5,600 sf   100.00% Impervious   Runoff Depth=8.28"Subcatchment 11S: ROOF A
   Tc=1.0 min   CN=98   Runoff=1.28 cfs  3,864 cf

Runoff Area=4,000 sf   100.00% Impervious   Runoff Depth=8.28"Subcatchment 12S: ROOF E
   Tc=1.0 min   CN=98   Runoff=0.92 cfs  2,760 cf

Runoff Area=4,800 sf   100.00% Impervious   Runoff Depth=8.28"Subcatchment 13S: ROOF F
   Tc=1.0 min   CN=98   Runoff=1.10 cfs  3,312 cf

Runoff Area=16,015 sf   91.98% Impervious   Runoff Depth=7.92"Subcatchment 100S: RUNOFF TO EX. 
   Flow Length=182'   Tc=3.5 min   CN=95   Runoff=3.33 cfs  10,569 cf

Runoff Area=11,417 sf   19.04% Impervious   Runoff Depth=4.68"Subcatchment 200S: Drains to Northern 
   Flow Length=132'   Slope=0.0200 '/'   Tc=5.2 min   CN=68   Runoff=1.48 cfs  4,448 cf

Runoff Area=16,949 sf   77.39% Impervious   Runoff Depth=7.32"Subcatchment 300S: DRAINS TO EX. CB-8
   Flow Length=279'   Slope=0.0180 '/'   Tc=2.0 min   CN=90   Runoff=3.59 cfs  10,336 cf



Type III 24-hr  50-Year Rainfall=8.52"4582-Postdrain--Rev1
  Printed  4/18/2022Prepared by Greenman-Pedersen, Inc.

Page 17HydroCAD® 10.10-7a  s/n 01710  © 2021 HydroCAD Software Solutions LLC

Runoff Area=8,852 sf   82.02% Impervious   Runoff Depth=7.44"Subcatchment 301S: DRAINS TO EX. CB-9
   Flow Length=127'   Slope=0.0230 '/'   Tc=3.2 min   CN=91   Runoff=1.81 cfs  5,487 cf

Runoff Area=14,456 sf   82.88% Impervious   Runoff Depth=7.56"Subcatchment 302S: RUNOFF TO EX. CB6
   Flow Length=122'   Slope=0.0100 '/'   Tc=2.9 min   CN=92   Runoff=3.01 cfs  9,105 cf

Runoff Area=4,916 sf   86.65% Impervious   Runoff Depth=7.68"Subcatchment 303S: RUNOFF TO EX. CB 5A
   Flow Length=106'   Tc=0.9 min   CN=93   Runoff=1.10 cfs  3,146 cf

Runoff Area=19,066 sf   75.73% Impervious   Runoff Depth=7.20"Subcatchment 304S: RUNOFF TO EX. CB5
   Flow Length=336'   Tc=3.3 min   CN=89   Runoff=3.81 cfs  11,435 cf

Runoff Area=8,890 sf   82.86% Impervious   Runoff Depth=7.56"Subcatchment 305S: RUNOFF TO CB12
   Flow Length=109'   Tc=1.0 min   CN=92   Runoff=1.98 cfs  5,599 cf

Runoff Area=21,981 sf   86.10% Impervious   Runoff Depth=7.68"Subcatchment 400S: Drains to Hotel Lot - 
   Flow Length=255'   Slope=0.0200 '/'   Tc=4.9 min   CN=93   Runoff=4.29 cfs  14,066 cf

Peak Elev=45.56'   Inflow=2.14 cfs  6,428 cfPond CB1: PROP. CB-1
12.0"  Round Culvert  n=0.013  L=59.0'  S=0.0051 '/'   Outflow=2.14 cfs  6,428 cf

Peak Elev=45.52'   Inflow=1.16 cfs  3,393 cfPond CB2: PROP. CB-2
12.0"  Round Culvert  n=0.013  L=31.0'  S=0.0161 '/'   Outflow=1.16 cfs  3,393 cf

Peak Elev=44.39'   Inflow=1.99 cfs  5,992 cfPond CB3: PROP. CB-3
12.0"  Round Culvert  n=0.013  L=54.0'  S=0.0083 '/'   Outflow=1.99 cfs  5,992 cf

Peak Elev=44.40'   Inflow=0.54 cfs  1,570 cfPond CB4: PROP. CB-4
12.0"  Round Culvert  n=0.013  L=36.0'  S=0.0097 '/'   Outflow=0.54 cfs  1,570 cf

Peak Elev=44.67'   Inflow=0.91 cfs  2,708 cfPond CB5: PROP. CB-5
12.0"  Round Culvert  n=0.013  L=12.0'  S=0.0167 '/'   Outflow=0.91 cfs  2,708 cf

Peak Elev=44.67'   Inflow=0.75 cfs  2,504 cfPond CB6: PROP. CB-6
12.0"  Round Culvert  n=0.013  L=9.0'  S=0.0222 '/'   Outflow=0.75 cfs  2,504 cf

Peak Elev=45.01'   Inflow=0.30 cfs  892 cfPond CB7: PROP. CB-7
12.0"  Round Culvert  n=0.013  L=34.0'  S=0.0103 '/'   Outflow=0.30 cfs  892 cf

Peak Elev=44.28'   Inflow=3.13 cfs  10,082 cfPond CB8: PROP. CB-8
12.0"  Round Culvert  n=0.013  L=7.0'  S=0.0143 '/'   Outflow=3.13 cfs  10,082 cf

Peak Elev=45.01'   Inflow=11.19 cfs  31,190 cfPond DMH1: PROP. DMH-1
18.0"  Round Culvert  n=0.013  L=43.0'  S=0.0093 '/'   Outflow=11.19 cfs  31,190 cf

Peak Elev=46.60'   Inflow=10.94 cfs  30,298 cfPond DMH2: PROP. DMH-2
18.0"  Round Culvert  n=0.013  L=30.0'  S=0.0050 '/'   Outflow=10.94 cfs  30,298 cf

Peak Elev=44.47'   Inflow=6.33 cfs  24,350 cfPond DMH3: PROP. DMH-3
18.0"  Round Culvert  n=0.013  L=38.0'  S=0.0053 '/'   Outflow=6.33 cfs  24,350 cf
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Peak Elev=44.51'   Inflow=1.85 cfs  4,675 cfPond DMH3A: PROP. DMH-3A
15.0"  Round Culvert  n=0.013  L=168.0'  S=0.0048 '/'   Outflow=1.85 cfs  4,675 cf

Peak Elev=47.63'   Inflow=4.02 cfs  14,188 cfPond DMH4: PROP DMH-4
12.0"  Round Culvert  n=0.013  L=118.0'  S=0.0058 '/'   Outflow=4.02 cfs  14,188 cf

Peak Elev=45.50'   Inflow=3.30 cfs  9,822 cfPond DMH5: PROP. DMH-1
12.0"  Round Culvert  n=0.013  L=11.0'  S=0.0227 '/'   Outflow=3.30 cfs  9,822 cf

Peak Elev=69.07'   Inflow=1.98 cfs  5,599 cfPond EX CB12: EXIST. CB12 (STORMCEPTOR)
12.0"  Round Culvert  n=0.013  L=16.0'  S=0.0231 '/'   Outflow=1.98 cfs  5,600 cf

Peak Elev=44.08'   Inflow=17.52 cfs  55,540 cfPond EX. CB-D: EX. DMH - DESIGN POINT #3
18.0"  Round Culvert  n=0.013  L=164.0'  S=0.0399 '/'   Outflow=17.52 cfs  55,540 cf

Peak Elev=43.38'   Inflow=3.33 cfs  10,569 cfPond EX. CB3A: EX. CB-3A - DESIGN POINT #1
12.0"  Round Culvert  n=0.013  L=46.0'  S=0.0057 '/'   Outflow=3.33 cfs  10,569 cf

Peak Elev=71.03'   Inflow=6.95 cfs  14,231 cfPond EX. CB5: EX. CB-5
12.0"  Round Culvert  n=0.013  L=170.0'  S=0.0025 '/'   Outflow=6.95 cfs  14,231 cf

Peak Elev=62.95'   Inflow=7.98 cfs  17,377 cfPond EX. CB5A: EX. CB-5A
12.0"  Round Culvert  n=0.013  L=98.0'  S=-0.0015 '/'   Outflow=7.98 cfs  17,377 cf

Peak Elev=60.11'   Inflow=10.94 cfs  26,483 cfPond EX. CB6: EX. CB-6 (STORMCEPTOR)
12.0"  Round Culvert  n=0.013  L=118.0'  S=0.0051 '/'   Outflow=10.94 cfs  26,483 cf

Peak Elev=48.41'   Inflow=3.59 cfs  10,336 cfPond EX. CB8: EX. CB-8
12.0"  Round Culvert  n=0.013  L=10.0'  S=0.0060 '/'   Outflow=3.59 cfs  10,336 cf

Peak Elev=46.33'   Inflow=5.42 cfs  19,675 cfPond EX. CB9: EX. CB-9
12.0"  Round Culvert  n=0.013  L=30.0'  S=0.0097 '/'   Outflow=5.42 cfs  19,675 cf

Peak Elev=68.89'  Storage=1,000 cf   Inflow=1.98 cfs  5,600 cfPond EX.INF2: EXIST. INFILTRATION 
   Discarded=0.07 cfs  2,804 cf   Primary=3.39 cfs  2,796 cf   Outflow=3.45 cfs  5,600 cf

Peak Elev=45.40'  Storage=3,644 cf   Inflow=4.21 cfs  12,581 cfPond INF-1: U/G INF-1
   Discarded=0.33 cfs  8,730 cf   Primary=2.48 cfs  3,852 cf   Outflow=2.79 cfs  12,582 cf

Peak Elev=44.10'  Storage=3,799 cf   Inflow=4.36 cfs  13,946 cfPond INF-2: U/G INF-2
   Discarded=0.36 cfs  9,271 cf   Primary=1.85 cfs  4,675 cf   Outflow=2.20 cfs  13,947 cf

Peak Elev=44.66'  Storage=3,812 cf   Inflow=4.08 cfs  12,939 cfPond INF-3: U/G INF-3
   Discarded=0.35 cfs  9,124 cf   Primary=1.37 cfs  3,815 cf   Outflow=1.72 cfs  12,939 cf

Total Runoff Area = 182,849 sf   Runoff Volume = 114,550 cf   Average Runoff Depth = 7.52"
17.37% Pervious = 31,764 sf     82.63% Impervious = 151,085 sf



1S

DRAINS TO CB-1

2S

DRAINS TO CB-2

3S

DRAINS TO CB-3

4S

DRAINS TO CB-4

5S

DRAINS TO CB-5

6S

DRAINS TO CB-6

7S

Subcat 7S

8S

DRAINS TO CB-8

9S

ROOF D

10S

ROOF B

11S

ROOF A

12S

ROOF E

13S

ROOF F

100S

RUNOFF TO EX. CB3A

200S

Drains to Northern

 Property line -DESIGN

 POINT #2

300S

DRAINS TO EX. CB-8

301S

DRAINS TO EX. CB-9

302S

RUNOFF TO EX. CB6

303S

RUNOFF TO EX. CB 5A

304S

RUNOFF TO EX. CB5

305S

RUNOFF TO CB12

400S

Drains to Hotel Lot -

 DESIGN POINT #4

CB1
CB

PROP. CB-1

CB2
CB

PROP. CB-2

CB3
CB

PROP. CB-3

CB4
CB

PROP. CB-4

CB5
CB

PROP. CB-5

CB6
CB

PROP. CB-6
CB7

CB

PROP. CB-7

CB8
CB

PROP. CB-8

DMH1

CB

PROP. DMH-1

DMH2

CB

PROP. DMH-2

DMH3

CB

PROP. DMH-3

DMH3A

CB

PROP. DMH-3A

DMH4

CB

PROP DMH-4

DMH5

CB

PROP. DMH-1

EX CB12

CB

EXIST. CB12

 (STORMCEPTOR)

EX. CB-D

CB

EX. DMH - DESIGN

 POINT #3

EX. CB3A

CB

EX. CB-3A - DESIGN

 POINT #1

EX. CB5

CB

EX. CB-5

EX. CB5A

CB

EX. CB-5A

EX. CB6

CB

EX. CB-6

 (STORMCEPTOR)

EX. CB8

CB

EX. CB-8

EX. CB9

CB

EX. CB-9

EX.INF2

EXIST. INFILTRATION

 SYSTEM #2

INF-1

U/G INF-1

INF-2

U/G INF-2

INF-3

U/G INF-3

Routing Diagram for 4582-Postdrain--Rev1
Prepared by Greenman-Pedersen, Inc.,  Printed 4/18/2022

HydroCAD® 10.10-7a  s/n 01710  © 2021 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



4582-Postdrain--Rev1
  Printed  4/18/2022Prepared by Greenman-Pedersen, Inc.

Page 2HydroCAD® 10.10-7a  s/n 01710  © 2021 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

31,764 61 >75% Grass cover, Good, HSG B  (1S, 2S, 3S, 4S, 5S, 6S, 7S, 8S, 100S, 200S, 

300S, 301S, 302S, 303S, 304S, 305S, 400S)

125,486 98 Paved parking, HSG B  (1S, 2S, 3S, 4S, 5S, 6S, 7S, 8S, 100S, 200S, 300S, 

301S, 302S, 303S, 304S, 305S, 400S)

25,599 98 Roofs, HSG B  (9S, 10S, 11S, 12S, 13S)

182,849 92 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

182,849 HSG B 1S, 2S, 3S, 4S, 5S, 6S, 7S, 8S, 9S, 10S, 11S, 12S, 13S, 100S, 200S, 300S, 

301S, 302S, 303S, 304S, 305S, 400S

0 HSG C

0 HSG D

0 Other

182,849 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Su

Nu

0 31,764 0 0 0 31,764 >75% Grass 

cover, Good

0 125,486 0 0 0 125,486 Paved parking

0 25,599 0 0 0 25,599 Roofs

0 182,849 0 0 0 182,849 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

1 CB1 43.30 43.00 59.0 0.0051 0.013 0.0 12.0 0.0

2 CB2 43.70 43.20 31.0 0.0161 0.013 0.0 12.0 0.0

3 CB3 43.15 42.70 54.0 0.0083 0.013 0.0 12.0 0.0

4 CB4 43.60 43.25 36.0 0.0097 0.013 0.0 12.0 0.0

5 CB5 42.20 42.00 12.0 0.0167 0.013 0.0 12.0 0.0

6 CB6 42.20 42.00 9.0 0.0222 0.013 0.0 12.0 0.0

7 CB7 41.05 40.70 34.0 0.0103 0.013 0.0 12.0 0.0

8 CB8 42.60 42.50 7.0 0.0143 0.013 0.0 12.0 0.0

9 DMH1 39.60 39.20 43.0 0.0093 0.013 0.0 18.0 0.0

10 DMH2 39.85 39.70 30.0 0.0050 0.013 0.0 18.0 0.0

11 DMH3 39.40 39.20 38.0 0.0053 0.013 0.0 18.0 0.0

12 DMH3A 40.30 39.50 168.0 0.0048 0.013 0.0 15.0 0.0

13 DMH4 41.32 40.64 118.0 0.0058 0.013 0.0 12.0 0.0

14 DMH5 42.00 41.75 11.0 0.0227 0.013 0.0 12.0 0.0

15 EX CB12 43.09 42.72 16.0 0.0231 0.013 0.0 12.0 0.0

16 EX. CB-D 39.09 32.55 164.0 0.0399 0.013 0.0 18.0 0.0

17 EX. CB3A 41.82 41.56 46.0 0.0057 0.013 0.0 12.0 0.0

18 EX. CB5 41.93 41.50 170.0 0.0025 0.013 0.0 12.0 0.0

19 EX. CB5A 41.15 41.30 98.0 -0.0015 0.013 0.0 12.0 0.0

20 EX. CB6 40.55 39.95 118.0 0.0051 0.013 0.0 12.0 0.0

21 EX. CB8 41.38 41.32 10.0 0.0060 0.013 0.0 12.0 0.0

22 EX. CB9 40.09 39.80 30.0 0.0097 0.013 0.0 12.0 0.0

23 EX.INF2 42.50 42.34 32.0 0.0050 0.013 0.0 12.0 0.0

24 INF-1 42.00 41.50 50.0 0.0100 0.013 0.0 12.0 0.0

25 INF-2 40.60 40.40 41.0 0.0049 0.013 0.0 15.0 0.0

26 INF-3 41.00 39.95 33.0 0.0318 0.013 0.0 12.0 0.0
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Notes Listing (all nodes)

Line# Node

Number

Notes

1 EX.INF2 The soils present in the area of the infiltration system consist of Urban Land (NRCS 

classification 699).  Due to the limited information provided for this soil type, 140C 

Chatfield-Hollis-Canton Complex was used as the closest soil present within the site.

2 The bottom of the stone in the infiltration system is approximately 6' below existing 

grade.  Per USDA Soil Data Mart, the lowest value for the Saturated Ksat Value for 

this soil at a depth of 21-60"' +/- is 42.33 micrometers/second.

3 Per NHDES Stormwater Manual: Vol. 2, pages 16-17 using a factor of safety of 2, the 

infiltration rate for this system is as follows:

4 42.33/2 (FS) = 21.17 micro/sec.

5 Converting to inches/hr with a conversion factor of 0.1417 = (21.17 * 0.1417 = 3.00 

in/hr)
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=4,516 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 1S: DRAINS TO CB-1
   Flow Length=51'   Slope=0.0240 '/'   Tc=0.5 min   CN=98   Runoff=0.88 cfs  2,590 cf

Runoff Area=5,065 sf   94.14% Impervious   Runoff Depth=6.64"Subcatchment 2S: DRAINS TO CB-2
   Flow Length=85'   Slope=0.0160 '/'   Tc=0.8 min   CN=96   Runoff=0.97 cfs  2,804 cf

Runoff Area=7,497 sf   72.05% Impervious   Runoff Depth=5.71"Subcatchment 3S: DRAINS TO CB-3
   Flow Length=98'   Tc=3.8 min   CN=88   Runoff=1.19 cfs  3,567 cf

Runoff Area=2,857 sf   62.60% Impervious   Runoff Depth=5.25"Subcatchment 4S: DRAINS TO CB-4
   Flow Length=71'   Tc=3.5 min   CN=84   Runoff=0.43 cfs  1,251 cf

Runoff Area=3,924 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 5S: DRAINS TO CB-5
   Flow Length=47'   Slope=0.0130 '/'   Tc=0.7 min   CN=98   Runoff=0.76 cfs  2,250 cf

Runoff Area=3,628 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 6S: DRAINS TO CB-6
   Flow Length=60'   Slope=0.0150 '/'   Tc=4.0 min   CN=98   Runoff=0.62 cfs  2,081 cf

Runoff Area=1,293 sf   98.96% Impervious   Runoff Depth=6.88"Subcatchment 7S: Subcat 7S
   Tc=0.0 min   CN=98   Runoff=0.25 cfs  741 cf

Runoff Area=5,929 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 8S: DRAINS TO CB-8
   Flow Length=80'   Slope=0.0150 '/'   Tc=0.8 min   CN=98   Runoff=1.14 cfs  3,400 cf

Runoff Area=6,400 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 9S: ROOF D
   Tc=1.0 min   CN=98   Runoff=1.22 cfs  3,670 cf

Runoff Area=4,800 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 10S: ROOF B
   Tc=1.0 min   CN=98   Runoff=0.92 cfs  2,752 cf

Runoff Area=5,600 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 11S: ROOF A
   Tc=1.0 min   CN=98   Runoff=1.07 cfs  3,211 cf

Runoff Area=4,000 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 12S: ROOF E
   Tc=1.0 min   CN=98   Runoff=0.76 cfs  2,293 cf

Runoff Area=4,800 sf   100.00% Impervious   Runoff Depth=6.88"Subcatchment 13S: ROOF F
   Tc=1.0 min   CN=98   Runoff=0.92 cfs  2,752 cf

Runoff Area=16,015 sf   91.98% Impervious   Runoff Depth=6.53"Subcatchment 100S: RUNOFF TO EX. 
   Flow Length=182'   Tc=3.5 min   CN=95   Runoff=2.77 cfs  8,708 cf

Runoff Area=11,417 sf   19.04% Impervious   Runoff Depth=3.51"Subcatchment 200S: Drains to Northern 
   Flow Length=132'   Slope=0.0200 '/'   Tc=5.2 min   CN=68   Runoff=1.11 cfs  3,337 cf

Runoff Area=16,949 sf   77.39% Impervious   Runoff Depth=5.94"Subcatchment 300S: DRAINS TO EX. CB-8
   Flow Length=279'   Slope=0.0180 '/'   Tc=2.0 min   CN=90   Runoff=2.95 cfs  8,391 cf
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Runoff Area=8,852 sf   82.02% Impervious   Runoff Depth=6.06"Subcatchment 301S: DRAINS TO EX. CB-9
   Flow Length=127'   Slope=0.0230 '/'   Tc=3.2 min   CN=91   Runoff=1.49 cfs  4,468 cf

Runoff Area=14,456 sf   82.88% Impervious   Runoff Depth=6.17"Subcatchment 302S: RUNOFF TO EX. CB6
   Flow Length=122'   Slope=0.0100 '/'   Tc=2.9 min   CN=92   Runoff=2.49 cfs  7,437 cf

Runoff Area=4,916 sf   86.65% Impervious   Runoff Depth=6.29"Subcatchment 303S: RUNOFF TO EX. CB 5A
   Flow Length=106'   Tc=0.9 min   CN=93   Runoff=0.91 cfs  2,577 cf

Runoff Area=19,066 sf   75.73% Impervious   Runoff Depth=5.83"Subcatchment 304S: RUNOFF TO EX. CB5
   Flow Length=336'   Tc=3.3 min   CN=89   Runoff=3.13 cfs  9,255 cf

Runoff Area=8,890 sf   82.86% Impervious   Runoff Depth=6.17"Subcatchment 305S: RUNOFF TO CB12
   Flow Length=109'   Tc=1.0 min   CN=92   Runoff=1.63 cfs  4,573 cf

Runoff Area=21,981 sf   86.10% Impervious   Runoff Depth=6.29"Subcatchment 400S: Drains to Hotel Lot - 
   Flow Length=255'   Slope=0.0200 '/'   Tc=4.9 min   CN=93   Runoff=3.55 cfs  11,522 cf

Peak Elev=44.67'   Inflow=1.79 cfs  5,342 cfPond CB1: PROP. CB-1
12.0"  Round Culvert  n=0.013  L=59.0'  S=0.0051 '/'   Outflow=1.79 cfs  5,342 cf

Peak Elev=44.63'   Inflow=0.97 cfs  2,804 cfPond CB2: PROP. CB-2
12.0"  Round Culvert  n=0.013  L=31.0'  S=0.0161 '/'   Outflow=0.97 cfs  2,804 cf

Peak Elev=44.05'   Inflow=1.62 cfs  4,818 cfPond CB3: PROP. CB-3
12.0"  Round Culvert  n=0.013  L=54.0'  S=0.0083 '/'   Outflow=1.62 cfs  4,818 cf

Peak Elev=44.14'   Inflow=0.43 cfs  1,251 cfPond CB4: PROP. CB-4
12.0"  Round Culvert  n=0.013  L=36.0'  S=0.0097 '/'   Outflow=0.43 cfs  1,251 cf

Peak Elev=43.67'   Inflow=0.76 cfs  2,250 cfPond CB5: PROP. CB-5
12.0"  Round Culvert  n=0.013  L=12.0'  S=0.0167 '/'   Outflow=0.76 cfs  2,250 cf

Peak Elev=43.67'   Inflow=0.62 cfs  2,081 cfPond CB6: PROP. CB-6
12.0"  Round Culvert  n=0.013  L=9.0'  S=0.0222 '/'   Outflow=0.62 cfs  2,081 cf

Peak Elev=43.80'   Inflow=0.25 cfs  741 cfPond CB7: PROP. CB-7
12.0"  Round Culvert  n=0.013  L=34.0'  S=0.0103 '/'   Outflow=0.25 cfs  741 cf

Peak Elev=43.68'   Inflow=2.57 cfs  8,218 cfPond CB8: PROP. CB-8
12.0"  Round Culvert  n=0.013  L=7.0'  S=0.0143 '/'   Outflow=2.57 cfs  8,218 cf

Peak Elev=43.80'   Inflow=9.35 cfs  24,654 cfPond DMH1: PROP. DMH-1
18.0"  Round Culvert  n=0.013  L=43.0'  S=0.0093 '/'   Outflow=9.35 cfs  24,654 cf

Peak Elev=44.84'   Inflow=9.13 cfs  23,913 cfPond DMH2: PROP. DMH-2
18.0"  Round Culvert  n=0.013  L=30.0'  S=0.0050 '/'   Outflow=9.13 cfs  23,913 cf

Peak Elev=43.49'   Inflow=6.03 cfs  18,756 cfPond DMH3: PROP. DMH-3
18.0"  Round Culvert  n=0.013  L=38.0'  S=0.0053 '/'   Outflow=6.03 cfs  18,756 cf
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Peak Elev=43.64'   Inflow=1.32 cfs  3,224 cfPond DMH3A: PROP. DMH-3A
15.0"  Round Culvert  n=0.013  L=168.0'  S=0.0048 '/'   Outflow=1.32 cfs  3,224 cf

Peak Elev=45.82'   Inflow=4.01 cfs  11,064 cfPond DMH4: PROP DMH-4
12.0"  Round Culvert  n=0.013  L=118.0'  S=0.0058 '/'   Outflow=4.01 cfs  11,064 cf

Peak Elev=44.61'   Inflow=2.75 cfs  8,146 cfPond DMH5: PROP. DMH-1
12.0"  Round Culvert  n=0.013  L=11.0'  S=0.0227 '/'   Outflow=2.75 cfs  8,146 cf

Peak Elev=60.24'   Inflow=1.63 cfs  4,573 cfPond EX CB12: EXIST. CB12 (STORMCEPTOR)
12.0"  Round Culvert  n=0.013  L=16.0'  S=0.0231 '/'   Outflow=1.63 cfs  4,573 cf

Peak Elev=43.10'   Inflow=15.37 cfs  43,411 cfPond EX. CB-D: EX. DMH - DESIGN POINT #3
18.0"  Round Culvert  n=0.013  L=164.0'  S=0.0399 '/'   Outflow=15.37 cfs  43,411 cf

Peak Elev=43.03'   Inflow=2.77 cfs  8,708 cfPond EX. CB3A: EX. CB-3A - DESIGN POINT #1
12.0"  Round Culvert  n=0.013  L=46.0'  S=0.0057 '/'   Outflow=2.77 cfs  8,708 cf

Peak Elev=60.16'   Inflow=5.37 cfs  11,254 cfPond EX. CB5: EX. CB-5
12.0"  Round Culvert  n=0.013  L=170.0'  S=0.0025 '/'   Outflow=5.37 cfs  11,254 cf

Peak Elev=55.64'   Inflow=6.18 cfs  13,831 cfPond EX. CB5A: EX. CB-5A
12.0"  Round Culvert  n=0.013  L=98.0'  S=-0.0015 '/'   Outflow=6.18 cfs  13,831 cf

Peak Elev=53.54'   Inflow=8.66 cfs  21,267 cfPond EX. CB6: EX. CB-6 (STORMCEPTOR)
12.0"  Round Culvert  n=0.013  L=118.0'  S=0.0051 '/'   Outflow=8.66 cfs  21,267 cf

Peak Elev=46.30'   Inflow=2.95 cfs  8,391 cfPond EX. CB8: EX. CB-8
12.0"  Round Culvert  n=0.013  L=10.0'  S=0.0060 '/'   Outflow=2.95 cfs  8,391 cf

Peak Elev=44.82'   Inflow=5.26 cfs  15,532 cfPond EX. CB9: EX. CB-9
12.0"  Round Culvert  n=0.013  L=30.0'  S=0.0097 '/'   Outflow=5.26 cfs  15,532 cf

Peak Elev=60.16'  Storage=1,000 cf   Inflow=1.63 cfs  4,573 cfPond EX.INF2: EXIST. INFILTRATION 
   Discarded=0.06 cfs  2,574 cf   Primary=3.54 cfs  1,999 cf   Outflow=3.59 cfs  4,573 cf

Peak Elev=44.53'  Storage=2,912 cf   Inflow=3.52 cfs  10,440 cfPond INF-1: U/G INF-1
   Discarded=0.28 cfs  7,767 cf   Primary=2.14 cfs  2,673 cf   Outflow=2.42 cfs  10,440 cf

Peak Elev=43.15'  Storage=3,054 cf   Inflow=3.60 cfs  11,429 cfPond INF-2: U/G INF-2
   Discarded=0.30 cfs  8,205 cf   Primary=1.32 cfs  3,224 cf   Outflow=1.62 cfs  11,429 cf

Peak Elev=43.67'  Storage=3,057 cf   Inflow=3.41 cfs  10,753 cfPond INF-3: U/G INF-3
   Discarded=0.29 cfs  8,107 cf   Primary=1.00 cfs  2,646 cf   Outflow=1.29 cfs  10,753 cf

Total Runoff Area = 182,849 sf   Runoff Volume = 93,630 cf   Average Runoff Depth = 6.14"
17.37% Pervious = 31,764 sf     82.63% Impervious = 151,085 sf
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Summary for Subcatchment 1S: DRAINS TO CB-1

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.88 cfs @ 12.01 hrs,  Volume= 2,590 cf,  Depth= 6.88"
     Routed to Pond CB1 : PROP. CB-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

0 61 >75% Grass cover, Good, HSG B
4,516 98 Paved parking, HSG B

4,516 98 Weighted Average
0 0.00% Pervious Area

4,516 100.00% Impervious Area

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

0.4 25 0.0240 1.12 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.22"

0.1 26 0.0240 3.14 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.5 51 Total

Summary for Subcatchment 2S: DRAINS TO CB-2

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.97 cfs @ 12.01 hrs,  Volume= 2,804 cf,  Depth= 6.64"
     Routed to Pond CB2 : PROP. CB-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

297 61 >75% Grass cover, Good, HSG B
4,768 98 Paved parking, HSG B

5,065 96 Weighted Average
297 5.86% Pervious Area

4,768 94.14% Impervious Area

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

0.4 25 0.0160 0.96 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.22"

0.4 60 0.0160 2.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 85 Total
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Summary for Subcatchment 3S: DRAINS TO CB-3

Runoff = 1.19 cfs @ 12.05 hrs,  Volume= 3,567 cf,  Depth= 5.71"
     Routed to Pond CB3 : PROP. CB-3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

2,095 61 >75% Grass cover, Good, HSG B
5,402 98 Paved parking, HSG B

7,497 88 Weighted Average
2,095 27.95% Pervious Area
5,402 72.05% Impervious Area

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

3.2 25 0.0200 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.22"

0.2 10 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.4 63 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.8 98 Total

Summary for Subcatchment 4S: DRAINS TO CB-4

Runoff = 0.43 cfs @ 12.05 hrs,  Volume= 1,251 cf,  Depth= 5.25"
     Routed to Pond CB4 : PROP. CB-4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

1,069 61 >75% Grass cover, Good, HSG B
1,788 98 Paved parking, HSG B

2,857 84 Weighted Average
1,069 37.40% Pervious Area
1,788 62.60% Impervious Area

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

3.2 25 0.0200 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.22"

0.2 10 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.1 36 0.0400 4.06 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.5 71 Total
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Summary for Subcatchment 5S: DRAINS TO CB-5

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.76 cfs @ 12.01 hrs,  Volume= 2,250 cf,  Depth= 6.88"
     Routed to Pond CB5 : PROP. CB-5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

0 61 >75% Grass cover, Good, HSG B
3,924 98 Paved parking, HSG B

3,924 98 Weighted Average
0 0.00% Pervious Area

3,924 100.00% Impervious Area

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

0.5 25 0.0130 0.88 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.22"

0.2 22 0.0130 2.31 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 47 Total

Summary for Subcatchment 6S: DRAINS TO CB-6

Runoff = 0.62 cfs @ 12.06 hrs,  Volume= 2,081 cf,  Depth= 6.88"
     Routed to Pond CB6 : PROP. CB-6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

0 61 >75% Grass cover, Good, HSG B
3,628 98 Paved parking, HSG B

3,628 98 Weighted Average
0 0.00% Pervious Area

3,628 100.00% Impervious Area

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

3.6 25 0.0150 0.12 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.22"

0.3 15 0.0150 0.86 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.1 20 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

4.0 60 Total
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Summary for Subcatchment 7S: Subcat 7S

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.25 cfs @ 12.00 hrs,  Volume= 741 cf,  Depth= 6.88"
     Routed to Pond CB7 : PROP. CB-7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

13 61 >75% Grass cover, Good, HSG B
1,279 98 Paved parking, HSG B

1,293 98 Weighted Average
13 1.04% Pervious Area

1,279 98.96% Impervious Area

Summary for Subcatchment 8S: DRAINS TO CB-8

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.14 cfs @ 12.01 hrs,  Volume= 3,400 cf,  Depth= 6.88"
     Routed to Pond CB8 : PROP. CB-8

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

0 61 >75% Grass cover, Good, HSG B
5,929 98 Paved parking, HSG B

5,929 98 Weighted Average
0 0.00% Pervious Area

5,929 100.00% Impervious Area

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

0.4 25 0.0150 0.93 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.22"

0.4 55 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 80 Total

Summary for Subcatchment 9S: ROOF D

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.22 cfs @ 12.01 hrs,  Volume= 3,670 cf,  Depth= 6.88"
     Routed to Pond INF-3 : U/G INF-3
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Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

6,400 98 Roofs, HSG B

6,400 100.00% Impervious Area

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

1.0 Direct Entry, 

Summary for Subcatchment 10S: ROOF B

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.92 cfs @ 12.01 hrs,  Volume= 2,752 cf,  Depth= 6.88"
     Routed to Pond INF-3 : U/G INF-3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

4,800 98 Roofs, HSG B

4,800 100.00% Impervious Area

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

1.0 Direct Entry, 

Summary for Subcatchment 11S: ROOF A

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.07 cfs @ 12.01 hrs,  Volume= 3,211 cf,  Depth= 6.88"
     Routed to Pond INF-2 : U/G INF-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

5,600 98 Roofs, HSG B

5,600 100.00% Impervious Area

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

1.0 Direct Entry, 
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Summary for Subcatchment 12S: ROOF E

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.76 cfs @ 12.01 hrs,  Volume= 2,293 cf,  Depth= 6.88"
     Routed to Pond INF-1 : U/G INF-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

4,000 98 Roofs, HSG B

4,000 100.00% Impervious Area

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

1.0 Direct Entry, 

Summary for Subcatchment 13S: ROOF F

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.92 cfs @ 12.01 hrs,  Volume= 2,752 cf,  Depth= 6.88"
     Routed to Pond CB1 : PROP. CB-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

4,800 98 Roofs, HSG B

4,800 100.00% Impervious Area

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

1.0 Direct Entry, 

Summary for Subcatchment 100S: RUNOFF TO EX. CB3A

Runoff = 2.77 cfs @ 12.05 hrs,  Volume= 8,708 cf,  Depth= 6.53"
     Routed to Pond EX. CB3A : EX. CB-3A - DESIGN POINT #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

1,285 61 >75% Grass cover, Good, HSG B
14,730 98 Paved parking, HSG B

16,015 95 Weighted Average
1,285 8.02% Pervious Area

14,730 91.98% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.1 15 0.0200 0.12 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.22"

0.2 10 0.0200 0.87 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.22"

1.2 157 0.0120 2.22 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.5 182 Total

Summary for Subcatchment 200S: Drains to Northern Property line -DESIGN POINT #2

Runoff = 1.11 cfs @ 12.08 hrs,  Volume= 3,337 cf,  Depth= 3.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

9,243 61 >75% Grass cover, Good, HSG B
2,174 98 Paved parking, HSG B

11,417 68 Weighted Average
9,243 80.96% Pervious Area
2,174 19.04% Impervious Area

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

2.7 20 0.0200 0.12 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.22"

0.9 5 0.0200 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.22"

0.1 15 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 92 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.2 132 Total

Summary for Subcatchment 300S: DRAINS TO EX. CB-8

Runoff = 2.95 cfs @ 12.03 hrs,  Volume= 8,391 cf,  Depth= 5.94"
     Routed to Pond EX. CB8 : EX. CB-8

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"
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Area (sf) CN Description

3,832 61 >75% Grass cover, Good, HSG B
13,117 98 Paved parking, HSG B

16,949 90 Weighted Average
3,832 22.61% Pervious Area

13,117 77.39% Impervious Area

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

0.4 25 0.0180 1.00 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.22"

1.6 254 0.0180 2.72 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.0 279 Total

Summary for Subcatchment 301S: DRAINS TO EX. CB-9

Runoff = 1.49 cfs @ 12.05 hrs,  Volume= 4,468 cf,  Depth= 6.06"
     Routed to Pond EX. CB9 : EX. CB-9

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

1,592 61 >75% Grass cover, Good, HSG B
7,260 98 Paved parking, HSG B

8,852 91 Weighted Average
1,592 17.98% Pervious Area
7,260 82.02% Impervious Area

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

2.5 20 0.0230 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.22"

0.1 5 0.0230 0.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.22"

0.6 102 0.0230 3.08 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.2 127 Total

Summary for Subcatchment 302S: RUNOFF TO EX. CB6

Runoff = 2.49 cfs @ 12.04 hrs,  Volume= 7,437 cf,  Depth= 6.17"
     Routed to Pond EX. CB6 : EX. CB-6 (STORMCEPTOR)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"
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Area (sf) CN Description

2,474 61 >75% Grass cover, Good, HSG B
11,981 98 Paved parking, HSG B

14,456 92 Weighted Average
2,474 17.12% Pervious Area

11,981 82.88% Impervious Area

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

1.7 8 0.0100 0.08 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.22"

0.4 17 0.0100 0.73 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.22"

0.8 97 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.9 122 Total

Summary for Subcatchment 303S: RUNOFF TO EX. CB 5A

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.91 cfs @ 12.01 hrs,  Volume= 2,577 cf,  Depth= 6.29"
     Routed to Pond EX. CB5A : EX. CB-5A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

656 61 >75% Grass cover, Good, HSG B
4,260 98 Paved parking, HSG B

4,916 93 Weighted Average
656 13.35% Pervious Area

4,260 86.65% Impervious Area

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

0.4 25 0.0200 1.05 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.22"

0.5 81 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.9 106 Total

Summary for Subcatchment 304S: RUNOFF TO EX. CB5

Runoff = 3.13 cfs @ 12.05 hrs,  Volume= 9,255 cf,  Depth= 5.83"
     Routed to Pond EX. CB5 : EX. CB-5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"
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Area (sf) CN Description

4,627 61 >75% Grass cover, Good, HSG B
14,438 98 Paved parking, HSG B

19,066 89 Weighted Average
4,627 24.27% Pervious Area

14,438 75.73% Impervious Area

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

0.4 25 0.0200 1.05 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.22"

2.9 311 0.0080 1.82 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.3 336 Total

Summary for Subcatchment 305S: RUNOFF TO CB12

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.63 cfs @ 12.01 hrs,  Volume= 4,573 cf,  Depth= 6.17"
     Routed to Pond EX CB12 : EXIST. CB12 (STORMCEPTOR)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"

Area (sf) CN Description

1,524 61 >75% Grass cover, Good, HSG B
7,365 98 Paved parking, HSG B

8,890 92 Weighted Average
1,524 17.14% Pervious Area
7,365 82.86% Impervious Area

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

0.2 10 0.0200 0.87 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.22"

0.1 11 0.0100 1.50 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.7 88 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.0 109 Total

Summary for Subcatchment 400S: Drains to Hotel Lot - DESIGN POINT #4

Runoff = 3.55 cfs @ 12.07 hrs,  Volume= 11,522 cf,  Depth= 6.29"
     Routed to nonexistent node CB-D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=7.12"
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Area (sf) CN Description

3,056 61 >75% Grass cover, Good, HSG B
18,924 98 Paved parking, HSG B

21,981 93 Weighted Average
3,056 13.90% Pervious Area

18,924 86.10% Impervious Area

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

3.2 25 0.0200 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.22"

0.6 35 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.1 195 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

4.9 255 Total

Summary for Pond CB1: PROP. CB-1

Inflow Area = 9,316 sf,100.00% Impervious,  Inflow Depth = 6.88"    for  25-Year event
Inflow = 1.79 cfs @ 12.01 hrs,  Volume= 5,342 cf
Outflow = 1.79 cfs @ 12.01 hrs,  Volume= 5,342 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.79 cfs @ 12.01 hrs,  Volume= 5,342 cf
     Routed to Pond DMH5 : PROP. DMH-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 44.67' @ 12.10 hrs
Flood Elev= 46.30'

Device Routing     Invert Outlet Devices

#1 Primary 43.30' 12.0"  Round Culvert   
L= 59.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.30' / 43.00'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.38 cfs @ 12.01 hrs  HW=44.51'  TW=44.35'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.38 cfs @ 1.85 fps)

Summary for Pond CB2: PROP. CB-2

Inflow Area = 5,065 sf, 94.14% Impervious,  Inflow Depth = 6.64"    for  25-Year event
Inflow = 0.97 cfs @ 12.01 hrs,  Volume= 2,804 cf
Outflow = 0.97 cfs @ 12.01 hrs,  Volume= 2,804 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.97 cfs @ 12.01 hrs,  Volume= 2,804 cf
     Routed to Pond DMH5 : PROP. DMH-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 44.63' @ 12.10 hrs
Flood Elev= 47.20'
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Device Routing     Invert Outlet Devices

#1 Primary 43.70' 12.0"  Round Culvert   
L= 31.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.70' / 43.20'   S= 0.0161 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.64 cfs @ 12.01 hrs  HW=44.43'  TW=44.35'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.64 cfs @ 1.45 fps)

Summary for Pond CB3: PROP. CB-3

Inflow Area = 10,354 sf, 69.44% Impervious,  Inflow Depth = 5.58"    for  25-Year event
Inflow = 1.62 cfs @ 12.05 hrs,  Volume= 4,818 cf
Outflow = 1.62 cfs @ 12.05 hrs,  Volume= 4,818 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.62 cfs @ 12.05 hrs,  Volume= 4,818 cf
     Routed to Pond CB8 : PROP. CB-8

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 44.05' @ 12.05 hrs
Flood Elev= 46.15'

Device Routing     Invert Outlet Devices

#1 Primary 43.15' 12.0"  Round Culvert   
L= 54.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.15' / 42.70'   S= 0.0083 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.65 cfs @ 12.05 hrs  HW=44.04'  TW=43.66'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.65 cfs @ 2.95 fps)

Summary for Pond CB4: PROP. CB-4

Inflow Area = 2,857 sf, 62.60% Impervious,  Inflow Depth = 5.25"    for  25-Year event
Inflow = 0.43 cfs @ 12.05 hrs,  Volume= 1,251 cf
Outflow = 0.43 cfs @ 12.05 hrs,  Volume= 1,251 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.43 cfs @ 12.05 hrs,  Volume= 1,251 cf
     Routed to Pond CB3 : PROP. CB-3

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 44.14' @ 12.06 hrs
Flood Elev= 46.60'

Device Routing     Invert Outlet Devices

#1 Primary 43.60' 12.0"  Round Culvert   
L= 36.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.60' / 43.25'   S= 0.0097 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.42 cfs @ 12.05 hrs  HW=44.14'  TW=44.05'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.42 cfs @ 1.41 fps)
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Summary for Pond CB5: PROP. CB-5

Inflow Area = 3,924 sf,100.00% Impervious,  Inflow Depth = 6.88"    for  25-Year event
Inflow = 0.76 cfs @ 12.01 hrs,  Volume= 2,250 cf
Outflow = 0.76 cfs @ 12.01 hrs,  Volume= 2,250 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.76 cfs @ 12.01 hrs,  Volume= 2,250 cf
     Routed to Pond INF-3 : U/G INF-3

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 43.67' @ 12.20 hrs
Flood Elev= 45.90'

Device Routing     Invert Outlet Devices

#1 Primary 42.20' 12.0"  Round Culvert   
L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 42.20' / 42.00'   S= 0.0167 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.25 cfs @ 12.01 hrs  HW=42.93'  TW=42.92'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.25 cfs @ 0.57 fps)

Summary for Pond CB6: PROP. CB-6

Inflow Area = 3,628 sf,100.00% Impervious,  Inflow Depth = 6.88"    for  25-Year event
Inflow = 0.62 cfs @ 12.06 hrs,  Volume= 2,081 cf
Outflow = 0.62 cfs @ 12.06 hrs,  Volume= 2,081 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.62 cfs @ 12.06 hrs,  Volume= 2,081 cf
     Routed to Pond INF-3 : U/G INF-3

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 43.67' @ 12.20 hrs
Flood Elev= 45.60'

Device Routing     Invert Outlet Devices

#1 Primary 42.20' 12.0"  Round Culvert   
L= 9.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 42.20' / 42.00'   S= 0.0222 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 12.06 hrs  HW=43.25'  TW=43.31'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Summary for Pond CB7: PROP. CB-7

Inflow Area = 1,293 sf, 98.96% Impervious,  Inflow Depth = 6.88"    for  25-Year event
Inflow = 0.25 cfs @ 12.00 hrs,  Volume= 741 cf
Outflow = 0.25 cfs @ 12.00 hrs,  Volume= 741 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.25 cfs @ 12.00 hrs,  Volume= 741 cf
     Routed to Pond DMH1 : PROP. DMH-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Peak Elev= 43.80' @ 12.04 hrs
Flood Elev= 45.05'

Device Routing     Invert Outlet Devices

#1 Primary 41.05' 12.0"  Round Culvert   
L= 34.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 41.05' / 40.70'   S= 0.0103 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 12.00 hrs  HW=41.49'  TW=41.79'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Summary for Pond CB8: PROP. CB-8

Inflow Area = 16,283 sf, 80.57% Impervious,  Inflow Depth = 6.06"    for  25-Year event
Inflow = 2.57 cfs @ 12.04 hrs,  Volume= 8,218 cf
Outflow = 2.57 cfs @ 12.04 hrs,  Volume= 8,218 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.57 cfs @ 12.04 hrs,  Volume= 8,218 cf
     Routed to Pond INF-2 : U/G INF-2

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 43.68' @ 12.04 hrs
Flood Elev= 47.30'

Device Routing     Invert Outlet Devices

#1 Primary 42.60' 12.0"  Round Culvert   
L= 7.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 42.60' / 42.50'   S= 0.0143 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.56 cfs @ 12.04 hrs  HW=43.68'  TW=42.63'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.56 cfs @ 3.77 fps)

Summary for Pond DMH1: PROP. DMH-1

[80] Warning: Exceeded Pond CB7 by 0.77' @ 12.03 hrs (3.32 cfs 769 cf) 
[80] Warning: Exceeded Pond DMH2 by 0.20' @ 12.19 hrs (3.77 cfs 433 cf) 

Inflow Area = 67,372 sf, 86.20% Impervious,  Inflow Depth = 4.39"    for  25-Year event
Inflow = 9.35 cfs @ 12.02 hrs,  Volume= 24,654 cf
Outflow = 9.35 cfs @ 12.02 hrs,  Volume= 24,654 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 9.35 cfs @ 12.02 hrs,  Volume= 24,654 cf
     Routed to Pond EX. CB-D : EX. DMH - DESIGN POINT #3

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 43.80' @ 12.03 hrs
Flood Elev= 45.20'

Device Routing     Invert Outlet Devices

#1 Primary 39.60' 18.0"  Round Culvert   
L= 43.0'   CPP, square edge headwall,  Ke= 0.500   
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Inlet / Outlet Invert= 39.60' / 39.20'   S= 0.0093 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=0.00 cfs @ 12.02 hrs  HW=43.02'  TW=43.09'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Summary for Pond DMH2: PROP. DMH-2

[80] Warning: Exceeded Pond INF-3 by 1.67' @ 12.04 hrs (2.05 cfs 195 cf) 

Inflow Area = 66,079 sf, 85.95% Impervious,  Inflow Depth = 4.34"    for  25-Year event
Inflow = 9.13 cfs @ 12.02 hrs,  Volume= 23,913 cf
Outflow = 9.13 cfs @ 12.02 hrs,  Volume= 23,913 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 9.13 cfs @ 12.02 hrs,  Volume= 23,913 cf
     Routed to Pond DMH1 : PROP. DMH-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 44.84' @ 12.04 hrs
Flood Elev= 46.00'

Device Routing     Invert Outlet Devices

#1 Primary 39.85' 18.0"  Round Culvert   
L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 39.85' / 39.70'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=5.70 cfs @ 12.02 hrs  HW=43.47'  TW=43.02'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 5.70 cfs @ 3.23 fps)

Summary for Pond DMH3: PROP. DMH-3

[80] Warning: Exceeded Pond DMH3A by 2.47' @ 12.05 hrs (6.01 cfs 1,426 cf) 
[80] Warning: Exceeded Pond EX. CB9 by 0.07' @ 12.23 hrs (0.98 cfs 35 cf) 

Inflow Area = 66,065 sf, 86.55% Impervious,  Inflow Depth = 3.41"    for  25-Year event
Inflow = 6.03 cfs @ 12.02 hrs,  Volume= 18,756 cf
Outflow = 6.03 cfs @ 12.02 hrs,  Volume= 18,756 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 6.03 cfs @ 12.02 hrs,  Volume= 18,756 cf
     Routed to Pond EX. CB-D : EX. DMH - DESIGN POINT #3

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 43.49' @ 12.03 hrs
Flood Elev= 46.55'

Device Routing     Invert Outlet Devices

#1 Primary 39.40' 18.0"  Round Culvert   
L= 38.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 39.40' / 39.20'   S= 0.0053 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   
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Primary OutFlow  Max=0.00 cfs @ 12.02 hrs  HW=42.48'  TW=42.95'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Summary for Pond DMH3A: PROP. DMH-3A

[80] Warning: Exceeded Pond INF-2 by 0.85' @ 12.04 hrs (1.19 cfs 46 cf) 

Inflow Area = 21,883 sf, 85.54% Impervious,  Inflow Depth = 1.77"    for  25-Year event
Inflow = 1.32 cfs @ 12.16 hrs,  Volume= 3,224 cf
Outflow = 1.32 cfs @ 12.16 hrs,  Volume= 3,224 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.32 cfs @ 12.16 hrs,  Volume= 3,224 cf
     Routed to Pond DMH3 : PROP. DMH-3

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 43.64' @ 12.04 hrs
Flood Elev= 48.65'

Device Routing     Invert Outlet Devices

#1 Primary 40.30' 15.0"  Round Culvert   
L= 168.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 40.30' / 39.50'   S= 0.0048 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.79 cfs @ 12.16 hrs  HW=41.67'  TW=41.48'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.79 cfs @ 1.65 fps)

Summary for Pond DMH4: PROP DMH-4

[80] Warning: Exceeded Pond EX. CB8 by 1.70' @ 12.09 hrs (4.93 cfs 1,050 cf) 
[80] Warning: Exceeded Pond INF-1 by 1.58' @ 12.05 hrs (3.39 cfs 519 cf) 

Inflow Area = 35,330 sf, 88.31% Impervious,  Inflow Depth = 3.76"    for  25-Year event
Inflow = 4.01 cfs @ 12.09 hrs,  Volume= 11,064 cf
Outflow = 4.01 cfs @ 12.09 hrs,  Volume= 11,064 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 4.01 cfs @ 12.09 hrs,  Volume= 11,064 cf
     Routed to Pond EX. CB9 : EX. CB-9

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 45.82' @ 12.05 hrs
Flood Elev= 47.08'

Device Routing     Invert Outlet Devices

#1 Primary 41.32' 12.0"  Round Culvert   
L= 118.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 41.32' / 40.64'   S= 0.0058 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.85 cfs @ 12.09 hrs  HW=45.49'  TW=43.55'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 3.85 cfs @ 4.90 fps)
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Summary for Pond DMH5: PROP. DMH-1

Inflow Area = 14,382 sf, 97.94% Impervious,  Inflow Depth = 6.80"    for  25-Year event
Inflow = 2.75 cfs @ 12.01 hrs,  Volume= 8,146 cf
Outflow = 2.75 cfs @ 12.01 hrs,  Volume= 8,146 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.75 cfs @ 12.01 hrs,  Volume= 8,146 cf
     Routed to Pond INF-1 : U/G INF-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 44.61' @ 12.14 hrs
Flood Elev= 47.50'

Device Routing     Invert Outlet Devices

#1 Primary 42.00' 12.0"  Round Culvert   
L= 11.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 42.00' / 41.75'   S= 0.0227 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.51 cfs @ 12.01 hrs  HW=44.35'  TW=43.91'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.51 cfs @ 3.20 fps)

Summary for Pond EX CB12: EXIST. CB12 (STORMCEPTOR)

[58] Hint: Peaked 14.30' above defined flood level

Inflow Area = 8,890 sf, 82.86% Impervious,  Inflow Depth = 6.17"    for  25-Year event
Inflow = 1.63 cfs @ 12.01 hrs,  Volume= 4,573 cf
Outflow = 1.63 cfs @ 12.01 hrs,  Volume= 4,573 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.63 cfs @ 12.01 hrs,  Volume= 4,573 cf
     Routed to Pond EX.INF2 : EXIST. INFILTRATION SYSTEM #2

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 60.24' @ 12.08 hrs
Flood Elev= 45.94'

Device Routing     Invert Outlet Devices

#1 Primary 43.09' 12.0"  Round Culvert   
L= 16.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.09' / 42.72'   S= 0.0231 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 12.01 hrs  HW=45.71'  TW=46.93'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Summary for Pond EX. CB-D: EX. DMH - DESIGN POINT #3

[80] Warning: Exceeded Pond DMH1 by 0.19' @ 12.18 hrs (3.69 cfs 409 cf) 
[80] Warning: Exceeded Pond DMH3 by 0.78' @ 12.02 hrs (7.53 cfs 1,514 cf) 
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Inflow Area = 133,437 sf, 86.38% Impervious,  Inflow Depth = 3.90"    for  25-Year event
Inflow = 15.37 cfs @ 12.02 hrs,  Volume= 43,411 cf
Outflow = 15.37 cfs @ 12.02 hrs,  Volume= 43,411 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 15.37 cfs @ 12.02 hrs,  Volume= 43,411 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 43.10' @ 12.02 hrs
Flood Elev= 44.18'

Device Routing     Invert Outlet Devices

#1 Primary 39.09' 18.0"  Round Culvert   
L= 164.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 39.09' / 32.55'   S= 0.0399 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=15.27 cfs @ 12.02 hrs  HW=43.06'   (Free Discharge)
1=Culvert  (Inlet Controls 15.27 cfs @ 8.64 fps)

Summary for Pond EX. CB3A: EX. CB-3A - DESIGN POINT #1

Inflow Area = 16,015 sf, 91.98% Impervious,  Inflow Depth = 6.53"    for  25-Year event
Inflow = 2.77 cfs @ 12.05 hrs,  Volume= 8,708 cf
Outflow = 2.77 cfs @ 12.05 hrs,  Volume= 8,708 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.77 cfs @ 12.05 hrs,  Volume= 8,708 cf
     Routed to nonexistent node DMH3B

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 43.03' @ 12.05 hrs
Flood Elev= 44.62'

Device Routing     Invert Outlet Devices

#1 Primary 41.82' 12.0"  Round Culvert   
L= 46.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 41.82' / 41.56'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.77 cfs @ 12.05 hrs  HW=43.03'   (Free Discharge)
1=Culvert  (Barrel Controls 2.77 cfs @ 3.70 fps)

Summary for Pond EX. CB5: EX. CB-5

[58] Hint: Peaked 12.48' above defined flood level
[80] Warning: Exceeded Pond EX.INF2 by 5.18' @ 12.11 hrs (8.61 cfs 3,460 cf) 

Inflow Area = 27,955 sf, 77.99% Impervious,  Inflow Depth = 4.83"    for  25-Year event
Inflow = 5.37 cfs @ 12.04 hrs,  Volume= 11,254 cf
Outflow = 5.37 cfs @ 12.04 hrs,  Volume= 11,254 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.37 cfs @ 12.04 hrs,  Volume= 11,254 cf
     Routed to Pond EX. CB5A : EX. CB-5A

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Peak Elev= 60.16' @ 12.06 hrs
Flood Elev= 47.68'

Device Routing     Invert Outlet Devices

#1 Primary 41.93' 12.0"  Round Culvert   
L= 170.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 41.93' / 41.50'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=5.40 cfs @ 12.04 hrs  HW=59.14'  TW=54.12'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 5.40 cfs @ 6.88 fps)

Summary for Pond EX. CB5A: EX. CB-5A

[58] Hint: Peaked 10.23' above defined flood level
[80] Warning: Exceeded Pond EX. CB5 by 0.38' @ 12.19 hrs (1.49 cfs 136 cf) 

Inflow Area = 32,871 sf, 79.29% Impervious,  Inflow Depth = 5.05"    for  25-Year event
Inflow = 6.18 cfs @ 12.02 hrs,  Volume= 13,831 cf
Outflow = 6.18 cfs @ 12.02 hrs,  Volume= 13,831 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 6.18 cfs @ 12.02 hrs,  Volume= 13,831 cf
     Routed to Pond EX. CB6 : EX. CB-6 (STORMCEPTOR)

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 55.64' @ 12.05 hrs
Flood Elev= 45.41'

Device Routing     Invert Outlet Devices

#1 Primary 41.30' 12.0"  Round Culvert   
L= 98.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 41.15' / 41.30'   S= -0.0015 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 12.02 hrs  HW=51.64'  TW=51.93'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Summary for Pond EX. CB6: EX. CB-6 (STORMCEPTOR)

[58] Hint: Peaked 9.59' above defined flood level
[80] Warning: Exceeded Pond EX. CB5A by 0.37' @ 12.18 hrs (1.80 cfs 183 cf) 

Inflow Area = 47,327 sf, 80.39% Impervious,  Inflow Depth = 5.39"    for  25-Year event
Inflow = 8.66 cfs @ 12.04 hrs,  Volume= 21,267 cf
Outflow = 8.66 cfs @ 12.04 hrs,  Volume= 21,267 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 8.66 cfs @ 12.04 hrs,  Volume= 21,267 cf
     Routed to Pond DMH2 : PROP. DMH-2

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 53.54' @ 12.04 hrs
Flood Elev= 43.95'
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Device Routing     Invert Outlet Devices

#1 Primary 40.55' 12.0"  Round Culvert   
L= 118.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 40.55' / 39.95'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=8.11 cfs @ 12.04 hrs  HW=53.43'  TW=44.81'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 8.11 cfs @ 10.33 fps)

Summary for Pond EX. CB8: EX. CB-8

Inflow Area = 16,949 sf, 77.39% Impervious,  Inflow Depth = 5.94"    for  25-Year event
Inflow = 2.95 cfs @ 12.03 hrs,  Volume= 8,391 cf
Outflow = 2.95 cfs @ 12.03 hrs,  Volume= 8,391 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.95 cfs @ 12.03 hrs,  Volume= 8,391 cf
     Routed to Pond DMH4 : PROP DMH-4

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 46.30' @ 12.06 hrs
Flood Elev= 47.08'

Device Routing     Invert Outlet Devices

#1 Primary 41.38' 12.0"  Round Culvert   
L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 41.38' / 41.32'   S= 0.0060 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.19 cfs @ 12.03 hrs  HW=45.26'  TW=44.93'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.19 cfs @ 2.79 fps)

Summary for Pond EX. CB9: EX. CB-9

[80] Warning: Exceeded Pond DMH4 by 0.07' @ 12.04 hrs (0.72 cfs 26 cf) 

Inflow Area = 44,183 sf, 87.05% Impervious,  Inflow Depth = 4.22"    for  25-Year event
Inflow = 5.26 cfs @ 12.09 hrs,  Volume= 15,532 cf
Outflow = 5.26 cfs @ 12.09 hrs,  Volume= 15,532 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.26 cfs @ 12.09 hrs,  Volume= 15,532 cf
     Routed to Pond DMH3 : PROP. DMH-3

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 44.82' @ 12.04 hrs
Flood Elev= 45.09'

Device Routing     Invert Outlet Devices

#1 Primary 40.09' 12.0"  Round Culvert   
L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 40.09' / 39.80'   S= 0.0097 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=3.77 cfs @ 12.09 hrs  HW=43.55'  TW=42.56'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.77 cfs @ 4.79 fps)

Summary for Pond EX.INF2: EXIST. INFILTRATION SYSTEM #2

The soils present in the area of the infiltration system consist of Urban Land (NRCS classification 699).  
Due to the limited information provided for this soil type, 140C Chatfield-Hollis-Canton Complex was used 
as the closest soil present within the site.

The bottom of the stone in the infiltration system is approximately 6' below existing grade.  Per USDA Soil 
Data Mart, the lowest value for the Saturated Ksat Value for this soil at a depth of 21-60"' +/- is 42.33 
micrometers/second.

Per NHDES Stormwater Manual: Vol. 2, pages 16-17 using a factor of safety of 2, the infiltration rate for 
this system is as follows:

42.33/2 (FS) = 21.17 micro/sec.
Converting to inches/hr with a conversion factor of 0.1417 = (21.17 * 0.1417 = 3.00 in/hr)

[93] Warning: Storage range exceeded by 14.83'
[58] Hint: Peaked 15.16' above defined flood level
[90] Warning: Qout>Qin may require smaller dt or Finer Routing
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=11)
[80] Warning: Exceeded Pond EX CB12 by 5.24' @ 12.12 hrs (8.65 cfs 2,202 cf) 

Inflow Area = 8,890 sf, 82.86% Impervious,  Inflow Depth = 6.17"    for  25-Year event
Inflow = 1.63 cfs @ 12.01 hrs,  Volume= 4,573 cf
Outflow = 3.59 cfs @ 12.22 hrs,  Volume= 4,573 cf,  Atten= 0%,  Lag= 12.3 min
Discarded = 0.06 cfs @ 12.07 hrs,  Volume= 2,574 cf
Primary = 3.54 cfs @ 12.22 hrs,  Volume= 1,999 cf
     Routed to Pond EX. CB5 : EX. CB-5

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 60.16' @ 12.07 hrs   Surf.Area= 582 sf   Storage= 1,000 cf
Flood Elev= 45.00'   Surf.Area= 582 sf   Storage= 922 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 78.1 min ( 845.7 - 767.6 )

Volume Invert Avail.Storage Storage Description

#1A 42.00' 583 cf 13.23'W x 44.00'L x 3.33'H Field A
1,941 cf Overall - 484 cf Embedded = 1,457 cf  x 40.0% Voids

#2A 42.50' 372 cf ADS N-12  24"  x 6  Inside #1
Inside= 23.8"W x 23.8"H => 3.10 sf x 20.00'L = 62.0 cf
Outside= 28.0"W x 28.0"H => 3.92 sf x 20.00'L = 78.4 cf
6 Chambers in 3 Rows

#3 42.50' 14 cf 24.0"  Round Pipe Storage  x 4  Inside #1
L= 1.1'

#4 42.50' 31 cf 24.0"  Round Pipe Storage -Impervious
L= 10.0'
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1,000 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 42.50' 12.0"  Round Culvert   
L= 32.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 42.50' / 42.34'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 43.90' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 44.50' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Discarded 42.00' 3.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.06 cfs @ 12.07 hrs  HW=60.14'   (Free Discharge)
4=Exfiltration  ( Controls 0.06 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.22 hrs  HW=45.00'  TW=46.81'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond INF-1: U/G INF-1

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=270)

Inflow Area = 18,381 sf, 98.38% Impervious,  Inflow Depth = 6.82"    for  25-Year event
Inflow = 3.52 cfs @ 12.01 hrs,  Volume= 10,440 cf
Outflow = 2.42 cfs @ 12.13 hrs,  Volume= 10,440 cf,  Atten= 31%,  Lag= 7.3 min
Discarded = 0.28 cfs @ 12.13 hrs,  Volume= 7,767 cf
Primary = 2.14 cfs @ 12.13 hrs,  Volume= 2,673 cf
     Routed to Pond DMH4 : PROP DMH-4

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 44.53' @ 12.13 hrs   Surf.Area= 1,650 sf   Storage= 2,912 cf
Flood Elev= 45.75'   Surf.Area= 1,650 sf   Storage= 3,868 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 45.2 min ( 786.3 - 741.1 )

Volume Invert Avail.Storage Storage Description

#1A 41.50' 1,910 cf 27.50'W x 60.00'L x 4.50'H Field A
7,425 cf Overall - 2,649 cf Embedded = 4,776 cf  x 40.0% Voids

#2A 42.00' 2,123 cf ADS N-12  36"  x 15  Inside #1
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.1 cf
Row Length Adjustment= -10.00' x 7.10 sf x 5 rows
24.50' Header x 7.10 sf  x 2 = 347.9 cf Inside

4,033 cf Total Available Storage
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     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 42.00' 12.0"  Round Culvert   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 42.00' / 41.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Discarded 41.50' 3.000 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 38.50'   

#3 Device 1 43.25' 9.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 45.65' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.28 cfs @ 12.13 hrs  HW=44.53'   (Free Discharge)
2=Exfiltration  ( Controls 0.28 cfs)

Primary OutFlow  Max=1.67 cfs @ 12.13 hrs  HW=44.52'  TW=43.91'   (Dynamic Tailwater)
1=Culvert  (Passes 1.67 cfs of 2.83 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 1.67 cfs @ 3.78 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond INF-2: U/G INF-2

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=243)

Inflow Area = 21,883 sf, 85.54% Impervious,  Inflow Depth = 6.27"    for  25-Year event
Inflow = 3.60 cfs @ 12.02 hrs,  Volume= 11,429 cf
Outflow = 1.62 cfs @ 12.16 hrs,  Volume= 11,429 cf,  Atten= 55%,  Lag= 8.5 min
Discarded = 0.30 cfs @ 12.16 hrs,  Volume= 8,205 cf
Primary = 1.32 cfs @ 12.16 hrs,  Volume= 3,224 cf
     Routed to Pond DMH3A : PROP. DMH-3A

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 43.15' @ 12.16 hrs   Surf.Area= 1,669 sf   Storage= 3,054 cf
Flood Elev= 44.25'   Surf.Area= 1,669 sf   Storage= 3,898 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 48.2 min ( 806.7 - 758.5 )

Volume Invert Avail.Storage Storage Description

#1A 40.00' 1,946 cf 22.25'W x 75.00'L x 4.50'H Field A
7,509 cf Overall - 2,645 cf Embedded = 4,864 cf  x 40.0% Voids

#2A 40.50' 2,119 cf ADS N-12  36"  x 12  Inside #1
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.1 cf
Row Length Adjustment= +5.00' x 7.10 sf x 4 rows
19.25' Header x 7.10 sf  x 2 = 273.3 cf Inside

4,065 cf Total Available Storage

     Storage Group A created with Chamber Wizard
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Device Routing     Invert Outlet Devices

#1 Primary 40.60' 15.0"  Round Culvert   
L= 41.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 40.60' / 40.40'   S= 0.0049 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Discarded 40.00' 3.000 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 37.00'   

#3 Device 1 41.80' 7.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 44.15' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.30 cfs @ 12.16 hrs  HW=43.14'   (Free Discharge)
2=Exfiltration  ( Controls 0.30 cfs)

Primary OutFlow  Max=1.32 cfs @ 12.16 hrs  HW=43.14'  TW=41.67'   (Dynamic Tailwater)
1=Culvert  (Passes 1.32 cfs of 7.16 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 1.32 cfs @ 4.94 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond INF-3: U/G INF-3

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=258)
[80] Warning: Exceeded Pond CB5 by 0.06' @ 12.05 hrs (0.95 cfs 310 cf) 
[80] Warning: Exceeded Pond CB6 by 0.06' @ 12.04 hrs (0.93 cfs 319 cf) 

Inflow Area = 18,752 sf,100.00% Impervious,  Inflow Depth = 6.88"    for  25-Year event
Inflow = 3.41 cfs @ 12.02 hrs,  Volume= 10,753 cf
Outflow = 1.29 cfs @ 12.19 hrs,  Volume= 10,753 cf,  Atten= 62%,  Lag= 10.4 min
Discarded = 0.29 cfs @ 12.19 hrs,  Volume= 8,107 cf
Primary = 1.00 cfs @ 12.19 hrs,  Volume= 2,646 cf
     Routed to Pond DMH2 : PROP. DMH-2

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 43.67' @ 12.19 hrs   Surf.Area= 1,650 sf   Storage= 3,057 cf
Flood Elev= 44.75'   Surf.Area= 1,650 sf   Storage= 3,868 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 49.1 min ( 787.7 - 738.6 )

Volume Invert Avail.Storage Storage Description

#1A 40.50' 1,910 cf 27.50'W x 60.00'L x 4.50'H Field A
7,425 cf Overall - 2,649 cf Embedded = 4,776 cf  x 40.0% Voids

#2A 41.00' 2,123 cf ADS N-12  36"  x 15  Inside #1
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.1 cf
Row Length Adjustment= -10.00' x 7.10 sf x 5 rows
24.50' Header x 7.10 sf  x 2 = 347.9 cf Inside

4,033 cf Total Available Storage

     Storage Group A created with Chamber Wizard



Type III 24-hr  25-Year Rainfall=7.12"4582-Postdrain--Rev1
  Printed  4/18/2022Prepared by Greenman-Pedersen, Inc.

Page 34HydroCAD® 10.10-7a  s/n 01710  © 2021 HydroCAD Software Solutions LLC

Device Routing     Invert Outlet Devices

#1 Primary 41.00' 12.0"  Round Culvert   
L= 33.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 41.00' / 39.95'   S= 0.0318 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Discarded 40.50' 3.000 in/hr Exfiltration over Wetted area   
Conductivity to Groundwater Elevation = 37.50'   

#3 Device 1 42.30' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 44.65' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.29 cfs @ 12.19 hrs  HW=43.67'   (Free Discharge)
2=Exfiltration  ( Controls 0.29 cfs)

Primary OutFlow  Max=1.00 cfs @ 12.19 hrs  HW=43.67'  TW=41.75'   (Dynamic Tailwater)
1=Culvert  (Passes 1.00 cfs of 5.24 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 1.00 cfs @ 5.09 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
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Type/Node Name: U/G INF-1

Enter the type of infiltration practice (e.g., basin, trench) and the node name in the drainage analysis, if applicable

Yes Have you reviewed Env-Wq 1508.06(a) to ensure that infiltration is allowed?

0.42        ac A = Area draining to the practice

0.41        ac AI = Impervious area draining to the practice

0.98        decimal I = percent impervious area draining to the practice, in decimal form

0.93        unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)

0.39        ac-in WQV= 1” x Rv x A

1,416      cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

354         cf 25% x WQV (check calc for sediment forebay volume)
Method of pretreatment? (not required for clean or roof runoff)

cf VSED = sediment forebay volume, if used for pretreatment   > 25%WQV

1,436      cf V = volume
1 

 (attach a stage-storage table)   > WQV

1,650      sf ASA = surface area of the bottom of the pond

3.00        iph KsatDESIGN = design infiltration rate
2

3.4          hours TDRAIN = drain time = V / (ASA * IDESIGN)  < 72-hrs

41.50 feet EBTM = elevation of the bottom of the basin

38.95      feet ESHWT = elevation of SHWT (if none found, enter the lowest elevation of the test pit)

feet EROCK = elevation of bedrock (if none found, enter the lowest elevation of the test pit)

2.55        feet DSHWT = separation from SHWT  > *
 3

41.5        feet DROCK = separation from bedrock  > *
 3

ft Damend = Depth of amended soil, if applicable due high infiltation rate  > 24"

4.50        ft DT = depth of trench, if trench proposed  4 - 10 ft

Yes Yes/No If a trench or underground system is proposed, observation well provided
4

If a trench is proposed, material in trench

If a basin is proposed, basin floor material

Yes/No If a basin is proposed, the perimeter should be curvilinear, basin floor shall be flat.

:1 If a basin is proposed, pond side slopes  >3:1

43.80      ft Peak elevation of the 10-year storm event (infiltration can be used in analysis)

45.35      ft Peak elevation of the 50-year storm event (infiltration can be used in analysis)

45.75      ft Elevation of the top of the practice (if a basin, this is the elevation of the berm)

YES 10 peak elevation < Elevation of the top of the trench?
5

 yes

YES If a basin is proposed, 50-year peak elevation <  Elevation of berm?  yes

1.  Volume below the lowest invert of the outlet structure and excludes forebay volume

First Defense Unit

Stone

3.  1' separation if treatment not required; 4'  for treatment in GPAs & WSIPAs; & 3' in all other areas.

2.  KsatDESIGN includes a factor of safety. See Env-Wq 1504.14 for requirements for determining the infiltr. rate

INFILTRATION PRACTICE CRITERIA
(Env-Wq 1508.06)

4.  Clean, washed well graded diameter of 1.5 to 3 inches above the in-situ soil. 

dug to 10' depth without encountering water. Further test pits may be needed to verify groundwater levels.

5.  If 50-year peak elevation exceeds top of trench, the overflow must be routed in HydroCAD as secondary discharge.

Designer's Notes: Eshwt was calculated by measuring 10' depth from the existing grade. Nearest test pit was



Type/Node Name: U/G INF-2

Enter the type of infiltration practice (e.g., basin, trench) and the node name in the drainage analysis, if applicable

Yes Have you reviewed Env-Wq 1508.06(a) to ensure that infiltration is allowed?

0.50        ac A = Area draining to the practice

0.43        ac AI = Impervious area draining to the practice

0.86        decimal I = percent impervious area draining to the practice, in decimal form

0.82        unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)

0.41        ac-in WQV= 1” x Rv x A

1,496      cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

374         cf 25% x WQV (check calc for sediment forebay volume)
Method of pretreatment? (not required for clean or roof runoff)

cf VSED = sediment forebay volume, if used for pretreatment   > 25%WQV

1,506      cf V = volume
1 

 (attach a stage-storage table)   > WQV

1,669      sf ASA = surface area of the bottom of the pond

3.00        iph KsatDESIGN = design infiltration rate
2

3.6          hours TDRAIN = drain time = V / (ASA * IDESIGN)  < 72-hrs

40.00 feet EBTM = elevation of the bottom of the basin

36.00      feet ESHWT = elevation of SHWT (if none found, enter the lowest elevation of the test pit)

feet EROCK = elevation of bedrock (if none found, enter the lowest elevation of the test pit)

4.00        feet DSHWT = separation from SHWT  > *
 3

40.0        feet DROCK = separation from bedrock  > *
 3

ft Damend = Depth of amended soil, if applicable due high infiltation rate  > 24"

4.50        ft DT = depth of trench, if trench proposed  4 - 10 ft

Yes Yes/No If a trench or underground system is proposed, observation well provided
4

If a trench is proposed, material in trench

If a basin is proposed, basin floor material

Yes/No If a basin is proposed, the perimeter should be curvilinear, basin floor shall be flat.

:1 If a basin is proposed, pond side slopes  >3:1

42.51      ft Peak elevation of the 10-year storm event (infiltration can be used in analysis)

44.07      ft Peak elevation of the 50-year storm event (infiltration can be used in analysis)

44.25      ft Elevation of the top of the practice (if a basin, this is the elevation of the berm)

YES 10 peak elevation < Elevation of the top of the trench?
5

 yes

YES If a basin is proposed, 50-year peak elevation <  Elevation of berm?  yes

1.  Volume below the lowest invert of the outlet structure and excludes forebay volume

INFILTRATION PRACTICE CRITERIA
(Env-Wq 1508.06)

First Defense Unit

Stone

2.  KsatDESIGN includes a factor of safety. See Env-Wq 1504.14 for requirements for determining the infiltr. rate

3.  1' separation if treatment not required; 4'  for treatment in GPAs & WSIPAs; & 3' in all other areas.

4.  Clean, washed well graded diameter of 1.5 to 3 inches above the in-situ soil. 

5.  If 50-year peak elevation exceeds top of trench, the overflow must be routed in HydroCAD as secondary discharge.

Designer's Notes:



Type/Node Name: U/G INF-3

Enter the type of infiltration practice (e.g., basin, trench) and the node name in the drainage analysis, if applicable

Yes Have you reviewed Env-Wq 1508.06(a) to ensure that infiltration is allowed?

0.43        ac A = Area draining to the practice

0.43        ac AI = Impervious area draining to the practice

1.00        decimal I = percent impervious area draining to the practice, in decimal form

0.95        unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)

0.41        ac-in WQV= 1” x Rv x A

1,483      cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

371         cf 25% x WQV (check calc for sediment forebay volume)
Method of pretreatment? (not required for clean or roof runoff)

cf VSED = sediment forebay volume, if used for pretreatment   > 25%WQV

1,493      cf V = volume
1 

 (attach a stage-storage table)   > WQV

1,650      sf ASA = surface area of the bottom of the pond

3.00        iph KsatDESIGN = design infiltration rate
2

3.6          hours TDRAIN = drain time = V / (ASA * IDESIGN)  < 72-hrs

40.50 feet EBTM = elevation of the bottom of the basin

35.30      feet ESHWT = elevation of SHWT (if none found, enter the lowest elevation of the test pit)

feet EROCK = elevation of bedrock (if none found, enter the lowest elevation of the test pit)

5.20        feet DSHWT = separation from SHWT  > *
 3

40.5        feet DROCK = separation from bedrock  > *
 3

ft Damend = Depth of amended soil, if applicable due high infiltation rate  > 24"

4.50        ft DT = depth of trench, if trench proposed  4 - 10 ft

Yes Yes/No If a trench or underground system is proposed, observation well provided
4

If a trench is proposed, material in trench

If a basin is proposed, basin floor material

Yes/No If a basin is proposed, the perimeter should be curvilinear, basin floor shall be flat.

:1 If a basin is proposed, pond side slopes  >3:1

42.99      ft Peak elevation of the 10-year storm event (infiltration can be used in analysis)

44.66      ft Peak elevation of the 50-year storm event (infiltration can be used in analysis)

44.75      ft Elevation of the top of the practice (if a basin, this is the elevation of the berm)

YES 10 peak elevation < Elevation of the top of the trench?
5

 yes

YES If a basin is proposed, 50-year peak elevation <  Elevation of berm?  yes

1.  Volume below the lowest invert of the outlet structure and excludes forebay volume

INFILTRATION PRACTICE CRITERIA
(Env-Wq 1508.06)

First Defense Unit

Stone

2.  KsatDESIGN includes a factor of safety. See Env-Wq 1504.14 for requirements for determining the infiltr. rate

3.  1' separation if treatment not required; 4'  for treatment in GPAs & WSIPAs; & 3' in all other areas.

4.  Clean, washed well graded diameter of 1.5 to 3 inches above the in-situ soil. 

5.  If 50-year peak elevation exceeds top of trench, the overflow must be routed in HydroCAD as secondary discharge.

Designer's Notes:
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Stage-Area-Storage for Pond INF-1: U/G INF-1

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

41.50 1,650 0
41.51 1,652 7
41.52 1,653 13
41.53 1,655 20
41.54 1,657 26
41.55 1,659 33
41.56 1,660 40
41.57 1,662 46
41.58 1,664 53
41.59 1,666 59
41.60 1,667 66
41.61 1,669 73
41.62 1,671 79
41.63 1,673 86
41.64 1,674 92
41.65 1,676 99
41.66 1,678 106
41.67 1,680 112
41.68 1,681 119
41.69 1,683 125
41.70 1,685 132
41.71 1,687 139
41.72 1,688 145
41.73 1,690 152
41.74 1,692 158
41.75 1,694 165
41.76 1,695 172
41.77 1,697 178
41.78 1,699 185
41.79 1,701 191
41.80 1,702 198
41.81 1,704 205
41.82 1,706 211
41.83 1,708 218
41.84 1,709 224
41.85 1,711 231
41.86 1,713 238
41.87 1,715 244
41.88 1,716 251
41.89 1,718 257
41.90 1,720 264
41.91 1,722 271
41.92 1,723 277
41.93 1,725 284
41.94 1,727 290
41.95 1,729 297
41.96 1,730 304
41.97 1,732 310
41.98 1,734 317
41.99 1,736 323
42.00 1,737 330
42.01 1,739 336

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

42.02 1,741 343
42.03 1,743 349
42.04 1,744 354
42.05 1,746 360
42.06 1,748 366
42.07 1,750 371
42.08 1,751 377
42.09 1,753 382
42.10 1,755 387
42.11 1,757 393
42.12 1,758 398
42.13 1,760 403
42.14 1,762 408
42.15 1,764 413
42.16 1,765 418
42.17 1,767 423
42.18 1,769 428
42.19 1,771 433
42.20 1,772 438
42.21 1,774 443
42.22 1,776 447
42.23 1,778 452
42.24 1,779 457
42.25 1,781 461
42.26 1,783 467
42.27 1,785 472
42.28 1,786 479
42.29 1,788 486
42.30 1,790 492
42.31 1,792 499
42.32 1,793 506
42.33 1,795 514
42.34 1,797 521
42.35 1,799 529
42.36 1,800 536
42.37 1,802 544
42.38 1,804 552
42.39 1,806 560
42.40 1,807 568
42.41 1,809 576
42.42 1,811 584
42.43 1,813 593
42.44 1,814 601
42.45 1,816 609
42.46 1,818 618
42.47 1,820 627
42.48 1,821 635
42.49 1,823 644
42.50 1,825 653
42.51 1,827 662
42.52 1,828 671
42.53 1,830 680
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Stage-Area-Storage for Pond INF-1: U/G INF-1 (continued)

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

42.54 1,832 689
42.55 1,834 698
42.56 1,835 708
42.57 1,837 717
42.58 1,839 726
42.59 1,841 736
42.60 1,842 745
42.61 1,844 755
42.62 1,846 764
42.63 1,848 774
42.64 1,849 783
42.65 1,851 793
42.66 1,853 803
42.67 1,855 813
42.68 1,856 822
42.69 1,858 832
42.70 1,860 842
42.71 1,862 852
42.72 1,863 862
42.73 1,865 872
42.74 1,867 882
42.75 1,869 893
42.76 1,870 903
42.77 1,872 913
42.78 1,874 923
42.79 1,876 933
42.80 1,877 944
42.81 1,879 954
42.82 1,881 964
42.83 1,883 975
42.84 1,884 985
42.85 1,886 996
42.86 1,888 1,006
42.87 1,890 1,017
42.88 1,891 1,027
42.89 1,893 1,038
42.90 1,895 1,049
42.91 1,897 1,059
42.92 1,898 1,070
42.93 1,900 1,081
42.94 1,902 1,091
42.95 1,904 1,102
42.96 1,905 1,113
42.97 1,907 1,124
42.98 1,909 1,135
42.99 1,911 1,146
43.00 1,912 1,156
43.01 1,914 1,167
43.02 1,916 1,178
43.03 1,918 1,189
43.04 1,919 1,200
43.05 1,921 1,211

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

43.06 1,923 1,222
43.07 1,925 1,233
43.08 1,926 1,244
43.09 1,928 1,256
43.10 1,930 1,267
43.11 1,932 1,278
43.12 1,933 1,289
43.13 1,935 1,300
43.14 1,937 1,311
43.15 1,939 1,323
43.16 1,940 1,334
43.17 1,942 1,345
43.18 1,944 1,356
43.19 1,946 1,368
43.20 1,947 1,379
43.21 1,949 1,390
43.22 1,951 1,402
43.23 1,953 1,413
43.24 1,954 1,424
43.25 1,956 1,436
43.26 1,958 1,447
43.27 1,960 1,458
43.28 1,961 1,470
43.29 1,963 1,481
43.30 1,965 1,493
43.31 1,967 1,504
43.32 1,968 1,516
43.33 1,970 1,527
43.34 1,972 1,539
43.35 1,974 1,550
43.36 1,975 1,562
43.37 1,977 1,573
43.38 1,979 1,585
43.39 1,981 1,596
43.40 1,982 1,608
43.41 1,984 1,619
43.42 1,986 1,631
43.43 1,988 1,643
43.44 1,989 1,654
43.45 1,991 1,666
43.46 1,993 1,677
43.47 1,995 1,689
43.48 1,996 1,701
43.49 1,998 1,712
43.50 2,000 1,724
43.51 2,002 1,736
43.52 2,003 1,747
43.53 2,005 1,759
43.54 2,007 1,771
43.55 2,009 1,782
43.56 2,010 1,794
43.57 2,012 1,806

Storage below
lowest outlet
orifice
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Stage-Area-Storage for Pond INF-1: U/G INF-1 (continued)

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

43.58 2,014 1,817
43.59 2,016 1,829
43.60 2,017 1,841
43.61 2,019 1,852
43.62 2,021 1,864
43.63 2,023 1,876
43.64 2,024 1,888
43.65 2,026 1,899
43.66 2,028 1,911
43.67 2,030 1,923
43.68 2,031 1,934
43.69 2,033 1,946
43.70 2,035 1,958
43.71 2,037 1,970
43.72 2,038 1,981
43.73 2,040 1,993
43.74 2,042 2,005
43.75 2,044 2,017
43.76 2,045 2,028
43.77 2,047 2,040
43.78 2,049 2,052
43.79 2,051 2,063
43.80 2,052 2,075
43.81 2,054 2,087
43.82 2,056 2,099
43.83 2,058 2,110
43.84 2,059 2,122
43.85 2,061 2,134
43.86 2,063 2,146
43.87 2,065 2,157
43.88 2,066 2,169
43.89 2,068 2,181
43.90 2,070 2,192
43.91 2,072 2,204
43.92 2,073 2,216
43.93 2,075 2,228
43.94 2,077 2,239
43.95 2,079 2,251
43.96 2,080 2,263
43.97 2,082 2,274
43.98 2,084 2,286
43.99 2,086 2,298
44.00 2,087 2,309
44.01 2,089 2,321
44.02 2,091 2,332
44.03 2,093 2,344
44.04 2,094 2,356
44.05 2,096 2,367
44.06 2,098 2,379
44.07 2,100 2,391
44.08 2,101 2,402
44.09 2,103 2,414

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

44.10 2,105 2,425
44.11 2,107 2,437
44.12 2,108 2,448
44.13 2,110 2,460
44.14 2,112 2,471
44.15 2,114 2,483
44.16 2,115 2,495
44.17 2,117 2,506
44.18 2,119 2,517
44.19 2,121 2,529
44.20 2,122 2,540
44.21 2,124 2,552
44.22 2,126 2,563
44.23 2,128 2,575
44.24 2,129 2,586
44.25 2,131 2,598
44.26 2,133 2,609
44.27 2,135 2,620
44.28 2,136 2,632
44.29 2,138 2,643
44.30 2,140 2,654
44.31 2,142 2,666
44.32 2,143 2,677
44.33 2,145 2,688
44.34 2,147 2,699
44.35 2,149 2,711
44.36 2,150 2,722
44.37 2,152 2,733
44.38 2,154 2,744
44.39 2,156 2,755
44.40 2,157 2,766
44.41 2,159 2,778
44.42 2,161 2,789
44.43 2,163 2,800
44.44 2,164 2,811
44.45 2,166 2,822
44.46 2,168 2,833
44.47 2,170 2,844
44.48 2,171 2,855
44.49 2,173 2,866
44.50 2,175 2,877
44.51 2,177 2,888
44.52 2,178 2,898
44.53 2,180 2,909
44.54 2,182 2,920
44.55 2,184 2,931
44.56 2,185 2,942
44.57 2,187 2,952
44.58 2,189 2,963
44.59 2,191 2,974
44.60 2,192 2,984
44.61 2,194 2,995



Type III 24-hr  25-Year Rainfall=7.12"4582-Postdrain--Rev1
  Printed  4/18/2022Prepared by Greenman-Pedersen, Inc.

HydroCAD® 10.10-7a  s/n 01710  © 2021 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond INF-1: U/G INF-1 (continued)

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

44.62 2,196 3,006
44.63 2,198 3,016
44.64 2,199 3,027
44.65 2,201 3,037
44.66 2,203 3,048
44.67 2,205 3,058
44.68 2,206 3,069
44.69 2,208 3,079
44.70 2,210 3,089
44.71 2,212 3,100
44.72 2,213 3,110
44.73 2,215 3,120
44.74 2,217 3,130
44.75 2,219 3,141
44.76 2,220 3,151
44.77 2,222 3,161
44.78 2,224 3,171
44.79 2,226 3,181
44.80 2,227 3,191
44.81 2,229 3,201
44.82 2,231 3,211
44.83 2,233 3,220
44.84 2,234 3,230
44.85 2,236 3,240
44.86 2,238 3,250
44.87 2,240 3,259
44.88 2,241 3,269
44.89 2,243 3,279
44.90 2,245 3,288
44.91 2,247 3,298
44.92 2,248 3,307
44.93 2,250 3,316
44.94 2,252 3,326
44.95 2,254 3,335
44.96 2,255 3,344
44.97 2,257 3,353
44.98 2,259 3,362
44.99 2,261 3,371
45.00 2,262 3,380
45.01 2,264 3,389
45.02 2,266 3,398
45.03 2,268 3,406
45.04 2,269 3,415
45.05 2,271 3,424
45.06 2,273 3,432
45.07 2,275 3,441
45.08 2,276 3,449
45.09 2,278 3,457
45.10 2,280 3,465
45.11 2,282 3,473
45.12 2,283 3,481
45.13 2,285 3,489

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

45.14 2,287 3,497
45.15 2,289 3,505
45.16 2,290 3,512
45.17 2,292 3,519
45.18 2,294 3,527
45.19 2,296 3,534
45.20 2,297 3,541
45.21 2,299 3,547
45.22 2,301 3,554
45.23 2,303 3,560
45.24 2,304 3,566
45.25 2,306 3,571
45.26 2,308 3,576
45.27 2,310 3,581
45.28 2,311 3,586
45.29 2,313 3,590
45.30 2,315 3,595
45.31 2,317 3,600
45.32 2,318 3,605
45.33 2,320 3,610
45.34 2,322 3,615
45.35 2,324 3,620
45.36 2,325 3,625
45.37 2,327 3,630
45.38 2,329 3,635
45.39 2,331 3,640
45.40 2,332 3,646
45.41 2,334 3,651
45.42 2,336 3,657
45.43 2,338 3,662
45.44 2,339 3,668
45.45 2,341 3,673
45.46 2,343 3,679
45.47 2,345 3,685
45.48 2,346 3,691
45.49 2,348 3,697
45.50 2,350 3,703
45.51 2,352 3,710
45.52 2,353 3,716
45.53 2,355 3,723
45.54 2,357 3,730
45.55 2,359 3,736
45.56 2,360 3,743
45.57 2,362 3,749
45.58 2,364 3,756
45.59 2,366 3,763
45.60 2,367 3,769
45.61 2,369 3,776
45.62 2,371 3,782
45.63 2,373 3,789
45.64 2,374 3,796
45.65 2,376 3,802
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Stage-Area-Storage for Pond INF-1: U/G INF-1 (continued)

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

45.66 2,378 3,809
45.67 2,380 3,815
45.68 2,381 3,822
45.69 2,383 3,829
45.70 2,385 3,835
45.71 2,387 3,842
45.72 2,388 3,848
45.73 2,390 3,855
45.74 2,392 3,862
45.75 2,394 3,868
45.76 2,395 3,875
45.77 2,397 3,881
45.78 2,399 3,888
45.79 2,401 3,895
45.80 2,402 3,901
45.81 2,404 3,908
45.82 2,406 3,914
45.83 2,408 3,921
45.84 2,409 3,928
45.85 2,411 3,934
45.86 2,413 3,941
45.87 2,415 3,947
45.88 2,416 3,954
45.89 2,418 3,961
45.90 2,420 3,967
45.91 2,422 3,974
45.92 2,423 3,980
45.93 2,425 3,987
45.94 2,427 3,994
45.95 2,429 4,000
45.96 2,430 4,007
45.97 2,432 4,013
45.98 2,434 4,020
45.99 2,436 4,027
46.00 2,437 4,033
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Stage-Area-Storage for Pond INF-2: U/G INF-2

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

40.00 1,669 0
40.01 1,671 7
40.02 1,673 13
40.03 1,675 20
40.04 1,677 27
40.05 1,678 33
40.06 1,680 40
40.07 1,682 47
40.08 1,684 53
40.09 1,686 60
40.10 1,688 67
40.11 1,690 73
40.12 1,692 80
40.13 1,694 87
40.14 1,696 93
40.15 1,698 100
40.16 1,700 107
40.17 1,702 113
40.18 1,704 120
40.19 1,706 127
40.20 1,708 133
40.21 1,710 140
40.22 1,712 147
40.23 1,713 154
40.24 1,715 160
40.25 1,717 167
40.26 1,719 174
40.27 1,721 180
40.28 1,723 187
40.29 1,725 194
40.30 1,727 200
40.31 1,729 207
40.32 1,731 214
40.33 1,733 220
40.34 1,735 227
40.35 1,737 234
40.36 1,739 240
40.37 1,741 247
40.38 1,743 254
40.39 1,745 260
40.40 1,747 267
40.41 1,748 274
40.42 1,750 280
40.43 1,752 287
40.44 1,754 294
40.45 1,756 300
40.46 1,758 307
40.47 1,760 314
40.48 1,762 320
40.49 1,764 327
40.50 1,766 334
40.51 1,768 340

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

40.52 1,770 347
40.53 1,772 353
40.54 1,774 358
40.55 1,776 364
40.56 1,778 370
40.57 1,780 375
40.58 1,782 381
40.59 1,784 386
40.60 1,785 392
40.61 1,787 397
40.62 1,789 403
40.63 1,791 408
40.64 1,793 413
40.65 1,795 418
40.66 1,797 423
40.67 1,799 428
40.68 1,801 433
40.69 1,803 438
40.70 1,805 443
40.71 1,807 448
40.72 1,809 453
40.73 1,811 458
40.74 1,813 462
40.75 1,815 467
40.76 1,817 472
40.77 1,819 478
40.78 1,820 485
40.79 1,822 492
40.80 1,824 499
40.81 1,826 505
40.82 1,828 513
40.83 1,830 520
40.84 1,832 527
40.85 1,834 535
40.86 1,836 543
40.87 1,838 550
40.88 1,840 558
40.89 1,842 566
40.90 1,844 575
40.91 1,846 583
40.92 1,848 591
40.93 1,850 600
40.94 1,852 608
40.95 1,854 617
40.96 1,855 625
40.97 1,857 634
40.98 1,859 643
40.99 1,861 652
41.00 1,863 661
41.01 1,865 670
41.02 1,867 679
41.03 1,869 688
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Stage-Area-Storage for Pond INF-2: U/G INF-2 (continued)

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

41.04 1,871 697
41.05 1,873 706
41.06 1,875 715
41.07 1,877 725
41.08 1,879 734
41.09 1,881 744
41.10 1,883 753
41.11 1,885 763
41.12 1,887 772
41.13 1,889 782
41.14 1,890 792
41.15 1,892 802
41.16 1,894 811
41.17 1,896 821
41.18 1,898 831
41.19 1,900 841
41.20 1,902 851
41.21 1,904 861
41.22 1,906 871
41.23 1,908 881
41.24 1,910 892
41.25 1,912 902
41.26 1,914 912
41.27 1,916 922
41.28 1,918 933
41.29 1,920 943
41.30 1,922 953
41.31 1,924 964
41.32 1,925 974
41.33 1,927 985
41.34 1,929 995
41.35 1,931 1,006
41.36 1,933 1,016
41.37 1,935 1,027
41.38 1,937 1,038
41.39 1,939 1,048
41.40 1,941 1,059
41.41 1,943 1,070
41.42 1,945 1,080
41.43 1,947 1,091
41.44 1,949 1,102
41.45 1,951 1,113
41.46 1,953 1,124
41.47 1,955 1,135
41.48 1,957 1,146
41.49 1,959 1,156
41.50 1,960 1,167
41.51 1,962 1,178
41.52 1,964 1,189
41.53 1,966 1,200
41.54 1,968 1,212
41.55 1,970 1,223

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

41.56 1,972 1,234
41.57 1,974 1,245
41.58 1,976 1,256
41.59 1,978 1,267
41.60 1,980 1,278
41.61 1,982 1,290
41.62 1,984 1,301
41.63 1,986 1,312
41.64 1,988 1,323
41.65 1,990 1,335
41.66 1,992 1,346
41.67 1,994 1,357
41.68 1,996 1,368
41.69 1,997 1,380
41.70 1,999 1,391
41.71 2,001 1,403
41.72 2,003 1,414
41.73 2,005 1,425
41.74 2,007 1,437
41.75 2,009 1,448
41.76 2,011 1,460
41.77 2,013 1,471
41.78 2,015 1,483
41.79 2,017 1,494
41.80 2,019 1,506
41.81 2,021 1,517
41.82 2,023 1,529
41.83 2,025 1,540
41.84 2,027 1,552
41.85 2,029 1,563
41.86 2,031 1,575
41.87 2,032 1,587
41.88 2,034 1,598
41.89 2,036 1,610
41.90 2,038 1,621
41.91 2,040 1,633
41.92 2,042 1,645
41.93 2,044 1,656
41.94 2,046 1,668
41.95 2,048 1,680
41.96 2,050 1,691
41.97 2,052 1,703
41.98 2,054 1,715
41.99 2,056 1,727
42.00 2,058 1,738
42.01 2,060 1,750
42.02 2,062 1,762
42.03 2,064 1,773
42.04 2,066 1,785
42.05 2,067 1,797
42.06 2,069 1,809
42.07 2,071 1,820

Storage below
lowest outlet
orifice
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Stage-Area-Storage for Pond INF-2: U/G INF-2 (continued)

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

42.08 2,073 1,832
42.09 2,075 1,844
42.10 2,077 1,856
42.11 2,079 1,867
42.12 2,081 1,879
42.13 2,083 1,891
42.14 2,085 1,903
42.15 2,087 1,915
42.16 2,089 1,926
42.17 2,091 1,938
42.18 2,093 1,950
42.19 2,095 1,962
42.20 2,097 1,974
42.21 2,099 1,985
42.22 2,101 1,997
42.23 2,102 2,009
42.24 2,104 2,021
42.25 2,106 2,033
42.26 2,108 2,044
42.27 2,110 2,056
42.28 2,112 2,068
42.29 2,114 2,080
42.30 2,116 2,092
42.31 2,118 2,103
42.32 2,120 2,115
42.33 2,122 2,127
42.34 2,124 2,139
42.35 2,126 2,151
42.36 2,128 2,162
42.37 2,130 2,174
42.38 2,132 2,186
42.39 2,134 2,198
42.40 2,136 2,209
42.41 2,137 2,221
42.42 2,139 2,233
42.43 2,141 2,245
42.44 2,143 2,256
42.45 2,145 2,268
42.46 2,147 2,280
42.47 2,149 2,292
42.48 2,151 2,303
42.49 2,153 2,315
42.50 2,155 2,327
42.51 2,157 2,339
42.52 2,159 2,350
42.53 2,161 2,362
42.54 2,163 2,374
42.55 2,165 2,385
42.56 2,167 2,397
42.57 2,169 2,409
42.58 2,171 2,420
42.59 2,173 2,432

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

42.60 2,174 2,444
42.61 2,176 2,455
42.62 2,178 2,467
42.63 2,180 2,478
42.64 2,182 2,490
42.65 2,184 2,502
42.66 2,186 2,513
42.67 2,188 2,525
42.68 2,190 2,536
42.69 2,192 2,548
42.70 2,194 2,559
42.71 2,196 2,571
42.72 2,198 2,582
42.73 2,200 2,594
42.74 2,202 2,605
42.75 2,204 2,617
42.76 2,206 2,628
42.77 2,208 2,640
42.78 2,209 2,651
42.79 2,211 2,663
42.80 2,213 2,674
42.81 2,215 2,685
42.82 2,217 2,697
42.83 2,219 2,708
42.84 2,221 2,719
42.85 2,223 2,731
42.86 2,225 2,742
42.87 2,227 2,753
42.88 2,229 2,764
42.89 2,231 2,776
42.90 2,233 2,787
42.91 2,235 2,798
42.92 2,237 2,809
42.93 2,239 2,820
42.94 2,241 2,831
42.95 2,243 2,842
42.96 2,244 2,854
42.97 2,246 2,865
42.98 2,248 2,876
42.99 2,250 2,887
43.00 2,252 2,898
43.01 2,254 2,909
43.02 2,256 2,920
43.03 2,258 2,930
43.04 2,260 2,941
43.05 2,262 2,952
43.06 2,264 2,963
43.07 2,266 2,974
43.08 2,268 2,985
43.09 2,270 2,995
43.10 2,272 3,006
43.11 2,274 3,017
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Stage-Area-Storage for Pond INF-2: U/G INF-2 (continued)

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

43.12 2,276 3,027
43.13 2,278 3,038
43.14 2,279 3,049
43.15 2,281 3,059
43.16 2,283 3,070
43.17 2,285 3,080
43.18 2,287 3,091
43.19 2,289 3,101
43.20 2,291 3,112
43.21 2,293 3,122
43.22 2,295 3,132
43.23 2,297 3,143
43.24 2,299 3,153
43.25 2,301 3,163
43.26 2,303 3,173
43.27 2,305 3,184
43.28 2,307 3,194
43.29 2,309 3,204
43.30 2,311 3,214
43.31 2,313 3,224
43.32 2,314 3,234
43.33 2,316 3,244
43.34 2,318 3,254
43.35 2,320 3,263
43.36 2,322 3,273
43.37 2,324 3,283
43.38 2,326 3,293
43.39 2,328 3,302
43.40 2,330 3,312
43.41 2,332 3,321
43.42 2,334 3,331
43.43 2,336 3,340
43.44 2,338 3,350
43.45 2,340 3,359
43.46 2,342 3,368
43.47 2,344 3,377
43.48 2,346 3,387
43.49 2,348 3,396
43.50 2,349 3,405
43.51 2,351 3,414
43.52 2,353 3,422
43.53 2,355 3,431
43.54 2,357 3,440
43.55 2,359 3,449
43.56 2,361 3,457
43.57 2,363 3,466
43.58 2,365 3,474
43.59 2,367 3,482
43.60 2,369 3,490
43.61 2,371 3,499
43.62 2,373 3,507
43.63 2,375 3,515

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

43.64 2,377 3,522
43.65 2,379 3,530
43.66 2,381 3,538
43.67 2,383 3,545
43.68 2,385 3,552
43.69 2,386 3,560
43.70 2,388 3,566
43.71 2,390 3,573
43.72 2,392 3,580
43.73 2,394 3,586
43.74 2,396 3,592
43.75 2,398 3,597
43.76 2,400 3,603
43.77 2,402 3,607
43.78 2,404 3,612
43.79 2,406 3,617
43.80 2,408 3,622
43.81 2,410 3,627
43.82 2,412 3,632
43.83 2,414 3,637
43.84 2,416 3,642
43.85 2,418 3,647
43.86 2,420 3,652
43.87 2,421 3,657
43.88 2,423 3,663
43.89 2,425 3,668
43.90 2,427 3,673
43.91 2,429 3,679
43.92 2,431 3,684
43.93 2,433 3,690
43.94 2,435 3,695
43.95 2,437 3,701
43.96 2,439 3,707
43.97 2,441 3,713
43.98 2,443 3,719
43.99 2,445 3,725
44.00 2,447 3,731
44.01 2,449 3,738
44.02 2,451 3,745
44.03 2,453 3,751
44.04 2,455 3,758
44.05 2,456 3,765
44.06 2,458 3,771
44.07 2,460 3,778
44.08 2,462 3,785
44.09 2,464 3,791
44.10 2,466 3,798
44.11 2,468 3,805
44.12 2,470 3,811
44.13 2,472 3,818
44.14 2,474 3,825
44.15 2,476 3,831
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Stage-Area-Storage for Pond INF-2: U/G INF-2 (continued)

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

44.16 2,478 3,838
44.17 2,480 3,845
44.18 2,482 3,851
44.19 2,484 3,858
44.20 2,486 3,865
44.21 2,488 3,872
44.22 2,490 3,878
44.23 2,491 3,885
44.24 2,493 3,892
44.25 2,495 3,898
44.26 2,497 3,905
44.27 2,499 3,912
44.28 2,501 3,918
44.29 2,503 3,925
44.30 2,505 3,932
44.31 2,507 3,938
44.32 2,509 3,945
44.33 2,511 3,952
44.34 2,513 3,958
44.35 2,515 3,965
44.36 2,517 3,972
44.37 2,519 3,978
44.38 2,521 3,985
44.39 2,523 3,992
44.40 2,525 3,998
44.41 2,526 4,005
44.42 2,528 4,012
44.43 2,530 4,018
44.44 2,532 4,025
44.45 2,534 4,032
44.46 2,536 4,038
44.47 2,538 4,045
44.48 2,540 4,052
44.49 2,542 4,058
44.50 2,544 4,065
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Stage-Area-Storage for Pond INF-3: U/G INF-3

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

40.50 1,650 0
40.51 1,652 7
40.52 1,653 13
40.53 1,655 20
40.54 1,657 26
40.55 1,659 33
40.56 1,660 40
40.57 1,662 46
40.58 1,664 53
40.59 1,666 59
40.60 1,667 66
40.61 1,669 73
40.62 1,671 79
40.63 1,673 86
40.64 1,674 92
40.65 1,676 99
40.66 1,678 106
40.67 1,680 112
40.68 1,681 119
40.69 1,683 125
40.70 1,685 132
40.71 1,687 139
40.72 1,688 145
40.73 1,690 152
40.74 1,692 158
40.75 1,694 165
40.76 1,695 172
40.77 1,697 178
40.78 1,699 185
40.79 1,701 191
40.80 1,702 198
40.81 1,704 205
40.82 1,706 211
40.83 1,708 218
40.84 1,709 224
40.85 1,711 231
40.86 1,713 238
40.87 1,715 244
40.88 1,716 251
40.89 1,718 257
40.90 1,720 264
40.91 1,722 271
40.92 1,723 277
40.93 1,725 284
40.94 1,727 290
40.95 1,729 297
40.96 1,730 304
40.97 1,732 310
40.98 1,734 317
40.99 1,736 323
41.00 1,737 330
41.01 1,739 336

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

41.02 1,741 343
41.03 1,743 349
41.04 1,744 354
41.05 1,746 360
41.06 1,748 366
41.07 1,750 371
41.08 1,751 377
41.09 1,753 382
41.10 1,755 387
41.11 1,757 393
41.12 1,758 398
41.13 1,760 403
41.14 1,762 408
41.15 1,764 413
41.16 1,765 418
41.17 1,767 423
41.18 1,769 428
41.19 1,771 433
41.20 1,772 438
41.21 1,774 443
41.22 1,776 447
41.23 1,778 452
41.24 1,779 457
41.25 1,781 461
41.26 1,783 467
41.27 1,785 472
41.28 1,786 479
41.29 1,788 486
41.30 1,790 492
41.31 1,792 499
41.32 1,793 506
41.33 1,795 514
41.34 1,797 521
41.35 1,799 529
41.36 1,800 536
41.37 1,802 544
41.38 1,804 552
41.39 1,806 560
41.40 1,807 568
41.41 1,809 576
41.42 1,811 584
41.43 1,813 593
41.44 1,814 601
41.45 1,816 609
41.46 1,818 618
41.47 1,820 627
41.48 1,821 635
41.49 1,823 644
41.50 1,825 653
41.51 1,827 662
41.52 1,828 671
41.53 1,830 680
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Stage-Area-Storage for Pond INF-3: U/G INF-3 (continued)

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

41.54 1,832 689
41.55 1,834 698
41.56 1,835 708
41.57 1,837 717
41.58 1,839 726
41.59 1,841 736
41.60 1,842 745
41.61 1,844 755
41.62 1,846 764
41.63 1,848 774
41.64 1,849 783
41.65 1,851 793
41.66 1,853 803
41.67 1,855 813
41.68 1,856 822
41.69 1,858 832
41.70 1,860 842
41.71 1,862 852
41.72 1,863 862
41.73 1,865 872
41.74 1,867 882
41.75 1,869 893
41.76 1,870 903
41.77 1,872 913
41.78 1,874 923
41.79 1,876 933
41.80 1,877 944
41.81 1,879 954
41.82 1,881 964
41.83 1,883 975
41.84 1,884 985
41.85 1,886 996
41.86 1,888 1,006
41.87 1,890 1,017
41.88 1,891 1,027
41.89 1,893 1,038
41.90 1,895 1,049
41.91 1,897 1,059
41.92 1,898 1,070
41.93 1,900 1,081
41.94 1,902 1,091
41.95 1,904 1,102
41.96 1,905 1,113
41.97 1,907 1,124
41.98 1,909 1,135
41.99 1,911 1,146
42.00 1,912 1,156
42.01 1,914 1,167
42.02 1,916 1,178
42.03 1,918 1,189
42.04 1,919 1,200
42.05 1,921 1,211

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

42.06 1,923 1,222
42.07 1,925 1,233
42.08 1,926 1,244
42.09 1,928 1,256
42.10 1,930 1,267
42.11 1,932 1,278
42.12 1,933 1,289
42.13 1,935 1,300
42.14 1,937 1,311
42.15 1,939 1,323
42.16 1,940 1,334
42.17 1,942 1,345
42.18 1,944 1,356
42.19 1,946 1,368
42.20 1,947 1,379
42.21 1,949 1,390
42.22 1,951 1,402
42.23 1,953 1,413
42.24 1,954 1,424
42.25 1,956 1,436
42.26 1,958 1,447
42.27 1,960 1,458
42.28 1,961 1,470
42.29 1,963 1,481
42.30 1,965 1,493
42.31 1,967 1,504
42.32 1,968 1,516
42.33 1,970 1,527
42.34 1,972 1,539
42.35 1,974 1,550
42.36 1,975 1,562
42.37 1,977 1,573
42.38 1,979 1,585
42.39 1,981 1,596
42.40 1,982 1,608
42.41 1,984 1,619
42.42 1,986 1,631
42.43 1,988 1,643
42.44 1,989 1,654
42.45 1,991 1,666
42.46 1,993 1,677
42.47 1,995 1,689
42.48 1,996 1,701
42.49 1,998 1,712
42.50 2,000 1,724
42.51 2,002 1,736
42.52 2,003 1,747
42.53 2,005 1,759
42.54 2,007 1,771
42.55 2,009 1,782
42.56 2,010 1,794
42.57 2,012 1,806

Storage below
lowest outlet
orifice
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Stage-Area-Storage for Pond INF-3: U/G INF-3 (continued)

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

42.58 2,014 1,817
42.59 2,016 1,829
42.60 2,017 1,841
42.61 2,019 1,852
42.62 2,021 1,864
42.63 2,023 1,876
42.64 2,024 1,888
42.65 2,026 1,899
42.66 2,028 1,911
42.67 2,030 1,923
42.68 2,031 1,934
42.69 2,033 1,946
42.70 2,035 1,958
42.71 2,037 1,970
42.72 2,038 1,981
42.73 2,040 1,993
42.74 2,042 2,005
42.75 2,044 2,017
42.76 2,045 2,028
42.77 2,047 2,040
42.78 2,049 2,052
42.79 2,051 2,063
42.80 2,052 2,075
42.81 2,054 2,087
42.82 2,056 2,099
42.83 2,058 2,110
42.84 2,059 2,122
42.85 2,061 2,134
42.86 2,063 2,146
42.87 2,065 2,157
42.88 2,066 2,169
42.89 2,068 2,181
42.90 2,070 2,192
42.91 2,072 2,204
42.92 2,073 2,216
42.93 2,075 2,228
42.94 2,077 2,239
42.95 2,079 2,251
42.96 2,080 2,263
42.97 2,082 2,274
42.98 2,084 2,286
42.99 2,086 2,298
43.00 2,087 2,309
43.01 2,089 2,321
43.02 2,091 2,332
43.03 2,093 2,344
43.04 2,094 2,356
43.05 2,096 2,367
43.06 2,098 2,379
43.07 2,100 2,391
43.08 2,101 2,402
43.09 2,103 2,414

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

43.10 2,105 2,425
43.11 2,107 2,437
43.12 2,108 2,448
43.13 2,110 2,460
43.14 2,112 2,471
43.15 2,114 2,483
43.16 2,115 2,495
43.17 2,117 2,506
43.18 2,119 2,517
43.19 2,121 2,529
43.20 2,122 2,540
43.21 2,124 2,552
43.22 2,126 2,563
43.23 2,128 2,575
43.24 2,129 2,586
43.25 2,131 2,598
43.26 2,133 2,609
43.27 2,135 2,620
43.28 2,136 2,632
43.29 2,138 2,643
43.30 2,140 2,654
43.31 2,142 2,666
43.32 2,143 2,677
43.33 2,145 2,688
43.34 2,147 2,699
43.35 2,149 2,711
43.36 2,150 2,722
43.37 2,152 2,733
43.38 2,154 2,744
43.39 2,156 2,755
43.40 2,157 2,766
43.41 2,159 2,778
43.42 2,161 2,789
43.43 2,163 2,800
43.44 2,164 2,811
43.45 2,166 2,822
43.46 2,168 2,833
43.47 2,170 2,844
43.48 2,171 2,855
43.49 2,173 2,866
43.50 2,175 2,877
43.51 2,177 2,888
43.52 2,178 2,898
43.53 2,180 2,909
43.54 2,182 2,920
43.55 2,184 2,931
43.56 2,185 2,942
43.57 2,187 2,952
43.58 2,189 2,963
43.59 2,191 2,974
43.60 2,192 2,984
43.61 2,194 2,995
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Stage-Area-Storage for Pond INF-3: U/G INF-3 (continued)

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

43.62 2,196 3,006
43.63 2,198 3,016
43.64 2,199 3,027
43.65 2,201 3,037
43.66 2,203 3,048
43.67 2,205 3,058
43.68 2,206 3,069
43.69 2,208 3,079
43.70 2,210 3,089
43.71 2,212 3,100
43.72 2,213 3,110
43.73 2,215 3,120
43.74 2,217 3,130
43.75 2,219 3,141
43.76 2,220 3,151
43.77 2,222 3,161
43.78 2,224 3,171
43.79 2,226 3,181
43.80 2,227 3,191
43.81 2,229 3,201
43.82 2,231 3,211
43.83 2,233 3,220
43.84 2,234 3,230
43.85 2,236 3,240
43.86 2,238 3,250
43.87 2,240 3,259
43.88 2,241 3,269
43.89 2,243 3,279
43.90 2,245 3,288
43.91 2,247 3,298
43.92 2,248 3,307
43.93 2,250 3,316
43.94 2,252 3,326
43.95 2,254 3,335
43.96 2,255 3,344
43.97 2,257 3,353
43.98 2,259 3,362
43.99 2,261 3,371
44.00 2,262 3,380
44.01 2,264 3,389
44.02 2,266 3,398
44.03 2,268 3,406
44.04 2,269 3,415
44.05 2,271 3,424
44.06 2,273 3,432
44.07 2,275 3,441
44.08 2,276 3,449
44.09 2,278 3,457
44.10 2,280 3,465
44.11 2,282 3,473
44.12 2,283 3,481
44.13 2,285 3,489

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

44.14 2,287 3,497
44.15 2,289 3,505
44.16 2,290 3,512
44.17 2,292 3,519
44.18 2,294 3,527
44.19 2,296 3,534
44.20 2,297 3,541
44.21 2,299 3,547
44.22 2,301 3,554
44.23 2,303 3,560
44.24 2,304 3,566
44.25 2,306 3,571
44.26 2,308 3,576
44.27 2,310 3,581
44.28 2,311 3,586
44.29 2,313 3,590
44.30 2,315 3,595
44.31 2,317 3,600
44.32 2,318 3,605
44.33 2,320 3,610
44.34 2,322 3,615
44.35 2,324 3,620
44.36 2,325 3,625
44.37 2,327 3,630
44.38 2,329 3,635
44.39 2,331 3,640
44.40 2,332 3,646
44.41 2,334 3,651
44.42 2,336 3,657
44.43 2,338 3,662
44.44 2,339 3,668
44.45 2,341 3,673
44.46 2,343 3,679
44.47 2,345 3,685
44.48 2,346 3,691
44.49 2,348 3,697
44.50 2,350 3,703
44.51 2,352 3,710
44.52 2,353 3,716
44.53 2,355 3,723
44.54 2,357 3,730
44.55 2,359 3,736
44.56 2,360 3,743
44.57 2,362 3,749
44.58 2,364 3,756
44.59 2,366 3,763
44.60 2,367 3,769
44.61 2,369 3,776
44.62 2,371 3,782
44.63 2,373 3,789
44.64 2,374 3,796
44.65 2,376 3,802
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Stage-Area-Storage for Pond INF-3: U/G INF-3 (continued)

Elevation
(feet)

Wetted
(sq-ft)

Storage
(cubic-feet)

44.66 2,378 3,809
44.67 2,380 3,815
44.68 2,381 3,822
44.69 2,383 3,829
44.70 2,385 3,835
44.71 2,387 3,842
44.72 2,388 3,848
44.73 2,390 3,855
44.74 2,392 3,862
44.75 2,394 3,868
44.76 2,395 3,875
44.77 2,397 3,881
44.78 2,399 3,888
44.79 2,401 3,895
44.80 2,402 3,901
44.81 2,404 3,908
44.82 2,406 3,914
44.83 2,408 3,921
44.84 2,409 3,928
44.85 2,411 3,934
44.86 2,413 3,941
44.87 2,415 3,947
44.88 2,416 3,954
44.89 2,418 3,961
44.90 2,420 3,967
44.91 2,422 3,974
44.92 2,423 3,980
44.93 2,425 3,987
44.94 2,427 3,994
44.95 2,429 4,000
44.96 2,430 4,007
44.97 2,432 4,013
44.98 2,434 4,020
44.99 2,436 4,027
45.00 2,437 4,033
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Project Description

Task 

Calculated By Date  

Checked By Date  

Infiltration Rate: inches/hour (Ksat conversion from NHDES, see Hydrocad node 

for additional information)

Design Infiltration Rate: inches/hour 

Total Volume: cf

Basin bottom area: sf

Time drawdown = (Required Recharge Volume in cubic feet as determined by the Static

Method)(1/Design Infiltration Rate in inches per hour)(conversion for inches to

feet)(1/bottom area in feet)

Time drawdown  = ( cf) ( 1 / in/hr) (1ft/12 in.) ( 1 / sf )

 = hours

1,436 3.00 1,650

3.48

Drawdown within 72 hours Analysis for Static Method

Proposed Underground Infiltration System #1

3.00

3.00

1,436

1,650

458219

4 Amigos, LLC

Drawdown Calculations

SJB 04/15/22

21070 - 72hr Drawdown Calcs
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Project Description

Task 

Calculated By Date  

Checked By Date  

Infiltration Rate: inches/hour (Ksat conversion from NHDES, see Hydrocad node 

for additional information)

Design Infiltration Rate: inches/hour 

Total Volume: cf

Basin bottom area: sf

Time drawdown = (Required Recharge Volume in cubic feet as determined by the Static

Method)(1/Design Infiltration Rate in inches per hour)(conversion for inches to

feet)(1/bottom area in feet)

Time drawdown  = ( cf) ( 1 / in/hr) (1ft/12 in.) ( 1 / sf )

 = hours

1,506 3.00 1,669

3.61

Drawdown within 72 hours Analysis for Static Method

Proposed Underground Infiltration System #2

3.00

3.00

1,506

1,669

458219

4 Amigos, LLC

Drawdown Calculations

SJB 04/15/22

21070 - 72hr Drawdown Calcs
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Project Description

Task 

Calculated By Date  

Checked By Date  

Infiltration Rate: inches/hour (Ksat conversion from NHDES, see Hydrocad node 

for additional information)

Design Infiltration Rate: inches/hour 

Total Volume: cf

Basin bottom area: sf

Time drawdown = (Required Recharge Volume in cubic feet as determined by the Static

Method)(1/Design Infiltration Rate in inches per hour)(conversion for inches to

feet)(1/bottom area in feet)

Time drawdown  = ( cf) ( 1 / in/hr) (1ft/12 in.) ( 1 / sf )

 = hours

1,493 3.00 1,650

3.62

Drawdown within 72 hours Analysis for Static Method

Proposed Underground Infiltration System #3

3.00

3.00

1,493

1,650

458219

4 Amigos, LLC

Drawdown Calculations

SJB 04/15/22

21070 - 72hr Drawdown Calcs
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Pollutant Removal Efficiencies for Best Management Practices for Use in Pollutant 
Loading Analysis 

Best Management Practice (BMP) removal efficiencies for pollutant loading analysis for total 
suspended solids (TSS), total nitrogen (TN), and total phosphorus (TP) are presented in the table 
below.  These removal efficiencies were developed by reviewing various literature sources and 
using best professional judgment based on literature values and general expectation of how 
values for different BMPS should relate to one another.  The intent is to update this information 
and add BMPs and removal efficiencies for other parameters as more information/data becomes 
available in the future.   

NHDES will consider other BMP removal efficiencies if sufficient documentation is provided. 

Please note that all BMPs must be designed in accordance with the specifications in the 
Alteration of Terrain (AoT) Program Administrative Rules (Env-Wq 1500).  If BMPs are not 
designed in accordance with the AoT Rules, NHDES may require lower removal efficiencies to 
be used in the analysis. 

BMP in Series: When BMPs are placed in series, the BMP with the highest removal efficiency 
shall be the efficiency used in the model for computing annual loadings.  Adding efficiencies 
together is generally not allowed because removals typically decrease rapidly with decreasing 
influent concentration and, in the case of primary BMPs (i.e., stormwater ponds, infiltration and 
filtering practices), pre-treatment is usually part of the design and is therefore, most likely 
already accounted for in the efficiencies cited for these BMPs. 



Pollutant Removal Efficiencies for Best Management Practices  
for Use in Pollutant Loading Analysis

Values Accepted for 
Loading Analyses

BMP Type BMP Notes Lit. Ref. TSS TN TP

Stormwater 
Ponds

Wet Pond B, F 70% 35% 45%
Wet Extended Detention 

Pond A, B 80% 55% 68%

Micropool Extended 
Detention Pond TBA

Multiple Pond System TBA
Pocket Pond TBA

Stormwater 
Wetlands

Shallow Wetland A, B, F, I 80% 55% 45%
Extended Detention Wetland A, B, F, I 80% 55% 45%

Pond/Wetland System TBA
Gravel Wetland H 95% 85% 64%

Infiltration 
Practices

Infiltration Trench (≥75 ft from 
surface water) B, D, I 90% 55% 60%

Infiltration Trench (<75 ft from 
surface water) B, D, I 90% 10% 60%

Infiltration Basin (≥75 ft from 
surface water) A, F, B, D, I 90% 60% 65%

Infiltration Basin (<75 ft from 
surface water) A, F, B, D, I 90% 10% 65%

Dry Wells 90% 55% 60%
Drip Edges 90% 55% 60%

Filtering 
Practices

Aboveground or Underground 
Sand Filter that infiltrates 
WQV (≥75 ft from surface 

water)

A, F, B, D, I 90% 60% 65%

Aboveground or Underground 
Sand Filter that infiltrates 
WQV (<75 ft from surface 

water)

A, F, B, D, I 90% 10% 65%

Aboveground or Underground 
Sand Filter with underdrain A, I, F, G, H 85% 10% 45%

Tree Box Filter TBA
Bioretention System I, G, H 90% 65% 65%

Permeable Pavement that 
infiltrates WQV (≥75 ft from 

surface water)
A, F, B, D, I 90% 60% 65%

Permeable Pavement that 
infiltrates WQV (<75 ft from 

surface water)
A, F, B, D, I 90% 10% 65%

Permeable Pavement with 
underdrain

Use TN and 
TP values for 
sand filter w/
underdrain and 
outlet pipe

90% 10% 45%



Pollutant Removal Efficiencies for Best Management Practices  
for Use in Pollutant Loading Analysis

Values Accepted for 
Loading Analyses

BMP Type BMP Notes Lit. Ref. TSS TN TP

Treatment 
Swales

Flow Through Treatment 
Swale TBA

Vegetated 
Buffers Vegetated Buffers A, B, I 73% 40% 45%

Pre-
Treatment 
Practices

Sediment Forebay TBA
Vegetated Filter Strip A, B, I 73% 40% 45%
Vegetated Swale A, B, C, F, H, I 65% 20% 25%

Flow-Through Device - 
Hydrodynamic Separator A, B, G, H 35% 10% 5%

Flow-Through Device - ADS 
Underground Multichamber 
Water Quality Unit (WQU)

G, H 72% 10% 9%

Other Flow-Through Devices TBA
Off-line Deep Sump Catch 

Basin J, K, L, M 15% 5% 5%
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SECTION 3 LONG TERM MAINTENANCE PLAN EXHIBIT 
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SECTION 4 CONTROL OF INVASIVE SPECIES 
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SECTION 5 STORMWATER INSPECTION & MAINTENANCE LOG 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STORMWATER INSPECTION MAINTENANCE LOG
1400 LAFAYETTE ROAD, PORTSMOUTH, NH

Project Name Location Portsmouth, NH

Date of Inspection Start/ End Time

Inspector's Name(s)

Inspector's Title(s)

Inspector's Contact 

Information

Site Specific BMP's

Maintenance 

Interval

1 Street Sweeping 1 year

2 Deep Sump Catch Basins 6 months

3

Underground Infiltration Systems 

(#1-3) 6 months

4 Hydrodynamic Separators               

(First Defense Units)

3 months

(See separate 

maintenance log for 

First Defense Unit)

General Information

Residential Development Plans



STORMWATER INSPECTION MAINTENANCE LOG
1400 LAFAYETTE ROAD, PORTSMOUTH, NH

BMP Description

Corrective 

Action 

Required?

Evidence of debris accumulation

Evidence of oil grease

Other (specify)

Grates clear of debris

Inlet and outlet clear of debris

Evidence of oil grease

Observance of accumulated sediment Sediment Depth = 

Evidence of structural deterioration

Evidence of flow bypassing facility

Other (specify)

Inlet  and outlet clear of debris

Bottom surface clear of debris

Evidence of rilling or gullying

Observance of accumulated sediment

Bottom dewaters within 72 hrs. of a 

storm event

Standing water or wet spots

Other (specify)

Inlet  and outlet clear of debris

Bottom surface clear of debris

Evidence of rilling or gullying

Observance of accumulated sediment

Bottom dewaters within 72 hrs. of a 

storm event

Standing water or wet spots

Other (specify)

Underground Infiltration System #2

Notes

Street Sweeping

Deep Sump Catch Basins

Underground Infiltration System #1

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

2/3



STORMWATER INSPECTION MAINTENANCE LOG
1400 LAFAYETTE ROAD, PORTSMOUTH, NH

BMP Description

Corrective 

Action 

Required?

Inlet  and outlet clear of debris

Bottom surface clear of debris

Evidence of rilling or gullying

Observance of accumulated sediment

Bottom dewaters within 72 hrs. of a 

storm event

Standing water or wet spots

Other (specify)

NOTE: Photos shall be provided with each inspection log and shall be sufficiently labeled to

identify photo location.

Hydrodynamic Separators (First Defense Units)

See separate maintenance log for First Defense Unit

Notes

Underground Infiltration System #3

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

3/3
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Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com
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COPYRIGHT STATEMENT: The contents of this manual, including the graphics contained herein, are intended for the use of the recipient to whom the 

document and all associated information are directed.  Hydro International plc owns the copyright of this document, which is supplied in confidence.  It 

must not be used for any purpose other than that for which it is supplied and must not be reproduced, in whole or in part stored in a retrieval system or 

transmitted in any form or by any means without prior permission in writing from Hydro International plc. First Defense® is a trademarked hydrodynamic 

vortex separation device of Hydro International plc. A patent covering the First Defense® has been granted.

DISCLAIMER: Information and data contained in this manual is exclusively for the purpose of assisting in the operation and maintenance of Hydro 

International plc’s First Defense®. No warranty is given nor can liability be accepted for use of this information for any other purpose. Hydro International 

plc has a policy of continuous product development and reserves the right to amend specifications without notice.
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I. First Defense® by Hydro International
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Introduction
The First Defense® is an enhanced vortex separator 
that combines an effective and economical stormwater 
treatment chamber with an integral peak flow bypass. It 
efficiently removes total suspended solids (TSS), trash and 
hydrocarbons from stormwater runoff without washing out 
previously captured pollutants. The First Defense® is available 
in several model configurations (refer to Section II. Model 
Sizes & Configurations, page 4) to accommodate a wide 
range of pipe sizes, peak flows and depth constraints.

Operation
The First Defense® operates on simple fluid hydraulics.  It is self-
activating, has no moving parts, no external power requirement 
and is fabricated with durable non-corrosive components.  
No manual procedures are required to operate the unit and 
maintenance is limited to monitoring accumulations of stored 
pollutants and periodic clean-outs.  The First Defense® has 
been designed to allow for easy and safe access for inspection, 
monitoring and clean-out procedures.  Neither entry into the 
unit nor removal of the internal components is necessary for 
maintenance, thus safety concerns related to confined-space-
entry are avoided.   

Pollutant Capture and Retention
The internal components of the First Defense® have been 
designed to optimize pollutant capture.  Sediment is captured 
and retained in the base of the unit, while  oil and floatables 
are stored on the water surface in the inner volume (Fig.1).  

The pollutant storage volumes are isolated from the built-in 
bypass chamber to prevent washout during high-flow storm 
events. The sump of the First Defense® retains a standing 
water level between storm events. This ensures a quiescent 
flow regime at the onset of a storm, preventing resuspension 
and washout of pollutants captured during previous events.

Accessories such as oil absorbent pads are available for 
enhanced oil removal and storage.  Due to the separation 
of the oil and floatable storage volume from the outlet, the 
potential for washout of stored pollutants between clean-outs 
is minimized.   

•	Inlet options include surface grate or multiple inlet pipes
•	Integral high capacity bypass conveys large peak flows without   
  the need for “offline” arrangements using separate junction 
  manholes
•	Proven to prevent pollutant washout at up to 500% of its 
  treatment flow
•	Long flow path through the device ensures a long residence 
  time within the treatment chamber, enhancing pollutant settling 
•	Delivered to site pre-assembled and ready for installation

Advantages

•	Stormwater treatment at the point of entry into the drainage line
•	Sites constrained by space, topography or drainage profiles 
  with limited slope and depth of cover
•	Retrofit installations where stormwater treatment is placed on or 
  tied into an existing storm drain line
•	Pretreatment for filters, infiltration and storage

Applications

Oil Max Oil
Storage Depth

Sediment 
StorageSediment

Fig.1 Pollutant storage volumes in the First Defense®.
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II. Model Sizes & Configurations

The First Defense® inlet and internal bypass arrangements are available in several model sizes and configurations. The components 
of the First Defense®-4HC and First Defense®-6HC have modified geometries as to allow greater design flexibility needed to 
accommodate various site constraints. 

Page | 4

Table 1. First Defense® Pollutant Storage Capacities and Maximum Clean out Depths

First 
Defense® 

Model 
Number

Diameter Oil Storage 
Capacity 

Oil Clean Out 
Depth

Maximum Sediment 
Storage Capacity1

Recommended Sediment 
Clean-out Capacity

Volume Depth Volume Depth
(ft / m) (gal / L)  (in / cm) (yd3 / m3) (in / cm) (yd3 / m3) (in / cm)

FD-4
4 / 1.2

180 / 681 <23.5 / 60
1.3 / 1.0 33 / 84 0.7 / 0.5 18 / 46

FD-4HC 191 / 723 <24.4 / 62
FD-6

6  / 1.8
420 / 1,590 <23.5 / 60

3.3 / 2.5 37.5 / 95 1.3 / 1.0 15 / 38
FD-6HC 496 / 1,878 <28.2 / 72

  NOTE
  1 Sediment storage capacity and clean out depth may vary, as larger sediment storage sump volumes are provided when required.  

First Defense® Components
1.   Built-In Bypass
2.   Inlet Pipe
3.   Inlet Chute

 
4.   Floatables Draw-off Port
5.   Outlet Pipe
6.   Floatables Storage

a. b.

12

3

4

5

6

7

8

(not pictured)

Fig.2a) First Defense®-4 and First Defense®-6; b) First Defense®-4HC and First Defense®-6HC, with  higher capacity dual internal 
bypass and larger maximum pipe diameter.

All First Defense® models include the internal components that are designed to remove and retain total suspended solids (TSS), 
gross solids, floatable trash and hydrocarbons (Fig.2a - 2b). First Defense® model parameters and design criteria are shown in 
Table 1.

7.   Sediment Storage
8.   Inlet Grate or Cover
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III. Maintenance
Overview
The First Defense® protects the environment by removing a wide range of pollutants from stormwater runoff.   Periodic removal of 
these captured pollutants is essential to the continuous, long-term functioning of the First Defense®.  The First Defense® will capture 
and retain sediment and oil until the sediment and oil storage volumes are full to capacity.  When sediment and oil storage capacities 
are reached, the First Defense® will no longer be able to store removed sediment and oil.  Maximum pollutant storage capacities are 
provided in  Table 1.

The First Defense® allows for easy and safe inspection, monitoring and clean-out procedures.  A commercially or municipally owned 
sump-vac is used to remove captured sediment and floatables.  Access ports are located in the top of the manhole.  

Maintenance events may include Inspection, Oil & Floatables Removal, and Sediment Removal.  Maintenance events do not require 
entry into the First Defense®, nor do they require the internal components of the First Defense® to be removed.  In the case of 
inspection and floatables removal, a vactor truck is not required.  However, a vactor truck is required if the maintenance event is to 
include oil removal and/or sediment removal.       

Maintenance Equipment Considerations
The internal components of the First Defense®-HC have a centrally located circular shaft through which the sediment storage sump 
can be accessed with a sump vac hose. The open diameter of this access shaft is 15 inches in diameter (Fig.3). Therefore, the nozzle 
fitting of any vactor hose used for maintenance should be less than 15 inches in diameter. 

Determining Your Maintenance Schedule
The frequency of clean out is determined in the field after installation.  During the first year of operation, the unit should be inspected 
every six months to determine the rate of sediment and floatables accumulation.  A simple probe such as a Sludge-Judge® can be 
used to determine the level of accumulated solids stored in the sump.  This information can be recorded in the maintenance log (see 
page 9) to establish a routine maintenance schedule.  

The vactor procedure, including both sediment and oil / flotables removal, for a 6-ft First Defense® typically takes less than 30 minutes 
and removes a combined water/oil volume of about 765 gallons. 

Fig.3 The central opening to the sump of the First Defense®-HC is 15 inches in diameter. 

15-in Maintenance Access
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Inspection Procedures
1.  Set up any necessary safety equipment around  the access
     port or grate of the First Defense® as stipulated  by                
     local ordinances.   Safety equipment should notify passing                 
     pedestrian and road traffic that work is being done.
  
2.  Remove the grate or lid to the manhole. 

3.  Without entering the vessel, look down into the chamber to 
     inspect the inside.  Make note of any irregularities.  Fig.4 
     shows the standing water level that should be observed.

4.  Without entering the vessel, use the pole with the skimmer net 
     to remove floatables and loose debris from the components 
     and water surface.   

5.  Using a sediment probe such as a Sludge Judge®, measure 
     the depth of sediment that has collected in the sump of the 
     vessel. 

6.  On the Maintenance Log (see page 9), record the date, unit 
     location, estimated volume of floatables and gross debris
     removed, and the depth of sediment measured.  Also note
     any apparent irregularities such as damaged components or
     blockages.

7.  Securely replace the grate or lid.  

8.  Take down safety equipment.

9.  Notify Hydro International of any irregularities noted during 
     inspection.
 
Floatables and Sediment Clean Out 
Floatables clean out is typically done in conjunction with 
sediment removal.  A commercially or municipally owned sump-
vac is used to remove captured sediment and floatables (Fig.5).  

Floatables and loose debris can also be netted with a skimmer 
and pole.  The access port located at the top of the manhole 
provides unobstructed access for a vactor hose and skimmer 
pole to be lowered to the base of the sump.  

Scheduling
•  Floatables and sump clean out are typically conducted once 
    a year during any season.

•  Floatables and sump clean out should occur as soon as 
    possible following a spill in the contributing drainage area.

Recommended Equipment
•  Safety Equipment (traffic cones, etc)

•  Crow bar or other tool to remove grate or lid

•  Pole with skimmer or net (if only floatables are being removed)

•  Sediment probe (such as a Sludge Judge®)

•  Vactor truck (flexible hose recommended)

•  First Defense® Maintenance Log

Fig.4 Floatables are removed with a vactor hose (First Defense 
model FD-4, shown).

Page | 6
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Floatables and sediment Clean Out Procedures
1.  Set up any necessary safety equipment around  the access
     port or grate of the First Defense® as stipulated by
     local ordinances. Safety equipment should notify passing
     pedestrian and road traffic that work is being done.

2.  Remove the grate or lid to the manhole.

3.  Without entering the vessel, look down into the chamber to 
     inspect the inside.  Make note of any irregularities.

4.  Remove oil and floatables stored on the surface of the water                                                                      
     with the vactor hose (Fig.5) or with the skimmer or net (not 
     pictured). 

5.  Using a sediment probe such as a Sludge Judge®, measure 
     the depth of sediment that has collected in the sump of the 
     vessel and record it in the Maintenance Log (page 9).  

6.  Once all floatables have been removed, drop the vactor hose 
     to the base of the sump.  Vactor out the sediment and gross 
     debris off the sump floor (Fig.5).

7.  Retract the vactor hose from the vessel.  

8.  On the Maintenance Log provided by Hydro International, 
     record the date, unit location, estimated volume of floatables 
     and gross debris removed, and the depth of sediment 
     measured.  Also note any apparent irregularities such as 
     damaged components, blockages, or irregularly high or low 
     water levels.

9.  Securely replace the grate or lid.  

- Regularly during first year of installation
- Every 6 months after the first year of installation

- Once per year, with sediment removal
- Following a spill in the drainage area

- Once per year or as needed
- Following a spill in the drainage area

Activity      		                          Frequency

Inspection

Oil and Floatables 
Removal

Sediment Removal

Maintenance at a Glance

NOTE: For most clean outs the entire volume of liquid does not need to be removed from the manhole. Only remove the 
first few inches of oils and floatables from the water surface to reduce the total volume of liquid removed during a clean out.

Fig.5 Sediment is removed with a vactor hose (First Defense 
model FD-4, shown).
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First Defense® Installation Log

HYDRO INTERNATIONAL REFERENCE NUMBER:

SITE NAME:

SITE LOCATION:

OWNER:							           CONTRACTOR:

CONTACT NAME:					          CONTACT NAME:

COMPANY NAME:					          COMPANY NAME:

ADDRESS:						           ADDRESS:

TELEPHONE:						           TELEPHONE:

FAX:							            FAX:

INSTALLATION DATE:        /       /        

MODEL SIZE (CIRCLE ONE):	 	 FD-4	 	 FD-4HC	 	 FD-6	 	 FD-6HC

INLET (CIRCLE ALL THAT APPLY):    GRATED INLET (CATCH BASIN)	 INLET PIPE (FLOW THROUGH)

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com



First Defense® Inspection and Maintenance Log

Initials Depth of
Floatables 
and Oils

Sediment 
Depth 

Measured

Volume of 
Sediment 
Removed

Site Activity and 
Comments

Date

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com
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Stormwater Solutions
94 Hutchins Drive

Portland, ME 04102

Tel: (207) 756-6200
Fax: (207) 756-6212

stormwaterinquiry@hydro-int.com

www.hydro-int.com

Turning Water Around...®

What is HX?

HX is Hydro Experience, it is the essence of Hydro. It’s 
interwoven into every strand of Hydro’s story, from our products 
to our people, our engineering pedigree to our approach to 
business and problem-solving.

HX is a stamp of quality and a mark of our commitment to 
optimum process performance. A Hydro solution is tried, 
tested and proven.

There is no equivalent to Hydro HX.

FD_O+M_D1502



CITY OF PORTSMOUTH 




Planning Department
1 Junkins Avenue 
Portsmouth, New
Hampshire 03801

 
(603) 610-7216 


 
 


 
 


PLANNING BOARD
May 4, 2020


Rick Green
4 Amigos, LLC
321 Lafayette Road, Unit D
Hampton, NH 03842






RE: Conditional Use Permit approval and Site Plan Review approval for property located at
1400 Lafayette Road, Peverly Hill Road and 721 Peverly Hill Road


Dear Mr. Green:


The Planning Board, at its regularly scheduled meeting of Thursday, April 30, 2020,
considered your application for Conditional Use Permit approval for a Development Site
according to the requirements of Section 10.5B40 of the Zoning Ordinance and Site Plan
Review approval for the construction of a 53-unit Garden and Townhouse Style residential
development consisting of 6 structures with a combined total footprint of 37,775 +/- s.f. and
122,000 +/- GFA with associated grading, lighting, utilities, stormwater management,
landscape improvements and community space.  Said property is shown on Assessor Map
252 Lots 7, 4 & 5 and lies within the Gateway Neighborhood Mixed Use Center (G2) District.
 As a result of said consideration, the Board voted to as follows:


1) To find that the application meets the requirements of Section 10.5B43.10 and to grant the
Conditional Use Permit for a Development Site;


2) To grant Site Plan Review Approval with the following stipulations:


2.1) Conditions precedent (to be completed prior to building permit issuance):
a) Water service design shall be reviewed and approved by the Portsmouth Water
Department;
b) Applicant shall confirm with Eversource that both poles proposed to have service drops
are able to provide them. Plan revisions shall be reviewed and approved by Portsmouth
DPW, as required;
c) Applicant shall coordinate addressing and numbering of the buildings with Portsmouth
DPW and Fire Department. Proposed sign locations shall be added to the plan set and
separate sign permits may be required;
d) Owner shall provide an access easement to the City for water valve access and leak
detection. The easement shall be reviewed and approved by the Planning and Legal
Departments prior to acceptance by the City Council;
e) Owner shall provide a sidewalk public access easement to the City subject to review and
approval by the Planning and Legal Departments prior to acceptance by City Council;
f) The site plan and any easement plans and deeds shall be reviewed for pre-approval by
the Rockingham County Registry of Deeds and subsequently recorded or as deemed
appropriate by the Planning Department;



g) Plans shall be updated to include signage prohibiting truck traffic from entering the
development from Peverly Hill Road;
h) The applicant shall document the condition, verify ownership, and provide or produce any
easements and agreements pertaining to the access and maintenance of sewer lines that
cross the property to the satisfaction of the Department of Public Works;
i) Applicant shall coordinate with COAST to determine if an additional bus stop can be
located along Route 1 or Peverly Hill Road to serve the development.


2.2) Conditions subsequent (to be completed subsequent to building permit issuance):
a) The applicant shall design and construct a pedestrian crossing of Peverly Hill Road at the
West Road intersection, along with an pedestrian activated signal. Plans shall be reviewed
and approved by DPW;
b) The applicant shall provide engineered plans for a sidewalk along Peverly Hill Road
between West Road and the Market Basket driveway for future construction by the City.
Plans shall be reviewed and approved by DPW;
c) The applicant shall replace the water main in Peverly Hill Road as required per
Portsmouth DPW requirements;
d) The Engineer of Record shall submit a written report (with photographs and engineer
stamp) certifying that the stormwater infrastructure was constructed according to the
approved plans and specifications and will meet the design performance;
e) All utilities being installed shall be witnessed by a third party inspection company to be
determined by the City.


The Board's decision may be appealed up to thirty (30) days after the vote.  Any action taken
by the applicant pursuant to the Board's decision during this appeal period shall be at the
applicant's risk.  Please contact the Planning Department for more details about the appeals
process.


This site plan approval shall not be effective until a site plan agreement has been signed
satisfying the requirements of Section 2.12 of the City's Site Review Approval Regulations.


Unless otherwise indicated above, applicant is responsible for applying for and securing a
building permit from the Inspection Department prior to starting any project work.


The Planning Director must certify that all stipulations of approval have been completed prior
to issuance of a building permit unless otherwise indicated above.


This site plan approval shall expire unless a building permit is issued within a period of one
(1) year from the date granted by the Planning Board unless an extension is granted by the
Planning Board in accordance with Section 2.14 of the Site Review Regulations.


The minutes and audio recording of this meeting are available by contacting the Planning
Department.


Very truly yours,

Dexter R. Legg, Chairman of the Planning Board


cc: Robert Marsilia, Chief Building Inspector
Rosann Maurice-Lentz, City Assessor

Peter H. Rice, Director of Public Works



Robert White, GPI, Inc.
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PLANNING BOARD
April 28, 2021


Rick Green
4 Amigos, LLC
321 Lafayette Road, Unit D
Hampton, NH 03842


RE: Request for 1-year Extension for Conditional Use Permit approval and Site Plan Review
approval for property located at 1400 Lafayette Road, Peverly Hill Road and 721 Peverly Hill
Road


Dear Mr. Green:


The Planning Board, at its meeting of Thursday, April 22, 2021, considered your request for
a 1-year extension of Conditional Use Permit approval for a Development Site according to
the requirements of Section 10.5B40 of the Zoning Ordinance and Site Plan Review
approval for the construction of a 53-unit Garden and Townhouse Style residential
development consisting of 6 structures with a combined total footprint of 37,775 +/- s.f. and
122,000 +/- GFA with associated grading, lighting, utilities, stormwater management,
landscape improvements and community space. The original approval was granted on April
30, 2020.


As a result of said consideration, the Board voted to grant a 1-year extension as requested
to April 30, 2022.


The Board's decision may be appealed up to thirty (30) days after the vote.  Any action taken
by the applicant pursuant to the Board's decision during this appeal period shall be at the
applicant's risk.  Please contact the Planning Department for more details about the appeals
process.


The minutes and audio recording of this meeting are available by contacting the Planning
Department.


Very truly yours,

Dexter R. Legg, Chairman of the Planning Board


cc: Robert Marsilia, Chief Building Inspector
Rosann Maurice-Lentz, City Assessor

Christopher Tymula, GPI
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