
SITE PLAN REVIEW TECHNICAL ADVISORY COMMITTEE 

PORTSMOUTH, NEW HAMPSHIRE 

 

CONFERENCE ROOM A 

CITY HALL, MUNICIPAL COMPLEX, 1 JUNKINS AVENUE 

 

Members of the public also have the option to join the meeting over Zoom  

(See below for more details)* 

 

 

2:00 PM July 5, 2022 

 

AGENDA 

 

 

I. APPROVAL OF MINUTES 

 

A. Approval of minutes from the June 7, 2022 Site Plan Review Technical Advisory 

Committee Meeting.  

 

 

II. OLD BUSINESS 

 

A. The application of Banfield Realty, LLC, (Owner), for property located at 375 Banfield 

Road requesting Site Plan review approval to demolish two existing commercial 

buildings and an existing shed and construct a 75,000 s.f. industrial warehouse building 

with 75 parking spaces as well as associated paving, stormwater management, lighting, 

utilities and landscaping.  Said property is shown on Assessor Map 266 Lot 7 and lies 

within the Industrial (I) District. (LU-20-259)  

 

B. The request of Port Harbor Land, LLC (Owner and Applicant) for property located at 

2 Russell Street requesting Lot Line Revision Approval to adjust the boundary lines on 

three lots to create one lot with 18,237 square feet (0.418 acres) of lot area, one lot with 

52,651 square feet (1.209 acres) of lot area, and one lot with 19,141 square feet (0.429 

acres) of lot area. Said properties are located on Assessor Map 118 Lot 28, Map 124 Lot 

12, and Map 125 Lot 21 and lie within the Character District 5 (CD5), North End 

Incentive Overlay District, Historic District, and the Downtown Overlay District. (LU-

22-111) 

 

C. The request of Port Harbor Land, LLC (Owner and Applicant) for property located at 

2 Russell Street requesting Site Plan Approval for the construction of 84 residential 

units, commercial space, and parking in three buildings with associated community 

space, paving, utilizes, landscaping, and other site improvements including three 

proposed land transfers to allow for the realignment of the Russell Street & Deer Street 

intersection and for the City’s future construction of a roundabout at Russell Street and 

Market Street (Land transfer area 1 is proposed from Map 119 Lot 4 to the City of 
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Portsmouth. Land transfer areas 2 and 3 are from Map 119 Lot 1-1C to the City of 

Portsmouth); Conditional Use Permit Approval to provide 343 parking spaces on separate 

lots where 341 spaces are required as permitted under Section 10.1112.62 of the Zoning 

Ordinance; and Conditional Use Permit Approval to allow a 40,000 square foot building 

footprint within the CD5 as permitted under 10.5A43.43 of the Zoning Ordinance. Said 

properties are located on Assessor Map 118 Lot 28, Map 124 Lot 12, Map 125 Lot 21, 

Map 119 Lot 4, and Map 119 Lot 1-1C and lie within the Character District 5 (CD5), 

North End Incentive Overlay District, Historic District, and the Downtown Overlay 

District. (LU-22-111) 

 

 

III.       NEW BUSINESS 

 

A. The request of Tuck Realty Corporation (Owner and Applicant) for properties located 

at 212, 214, and 216 Woodbury Avenue requesting Preliminary and Final Subdivision 

Approval for a Lot Line Relocation to create the following lots: Proposed Lot 1 to be 

60,025 square feet of lot area where 26,012 square feet are existing, Proposed Lot 2 to be 

12,477 square feet of lot area where 29,571 square feet are existing, and Proposed Lot 3 

to be 7,917 square feet of lot area where 24,836 square feet are existing. No changes in 

street frontage are proposed. Said properties are located on Assessor Map 175 Lots 1, 2, 

and 3 and lie within the General Residence A (GRA) District. (LU-22-129) 

 

B. The request of Tuck Realty Corporation (Owner and Applicant) for properties located 

at 212 Woodbury Avenue requesting Site Plan Approval for the construction of an 

eight-unit condominium development consisting of four (4) single living-unit structures, 

two (2) two-unit structures, 18 parking spaces where are 13 required, and associated 

stormwater, utility and site improvements with access to the development from Boyd 

Street. Said properties are located on Assessor Map 175 Lot 1 and lies within the General 

Residence A (GRA) District. (LU-22-129) 

 

C. The request of Randi and Jeff Collins (Owners and Applicants) for property located at 

77 Meredith Way requesting Preliminary and Final Subdivision Approval to subdivide 

one (1) existing lot with 22,463 square feet of lot area and 31.7 feet of street frontage into 

two (2) lots with associated 73.3 foot road extension as follows: Proposed Lot 1 with 

11,198 square feet of lot area with 73.79 feet of street frontage, and Proposed Lot 2 with 

11,265 square feet of lot area and 31.61 feet of street frontage. Said property is located on 

Assessor Map 162 Lots 16 and lies within the General Residence A (GRA) District. (LU-

22-61) 

 

D. The request of Lonza Biologics (Applicant) for property located at 101 International 

Drive within the Pease Development Authority requesting a Site Plan Review Approval, 

under Chapter 400 of the Pease Land Use Controls, for a 4,200 square foot café 

expansion with associated landscaping, stormwater, and infrastructure improvements. 

Said property is located on Assessor Map 305 Lot 6 and lie within the Airport Business 

Commercial (ABC) District. (LU-22-131) 
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E. The request of Road to the West, LLC (Owner and Applicant) for property located at 

140 West Road requesting Amended Site Plan Approval to improve and install 

stormwater infrastructure, relocated dumpsters, install landscaping, and increase parking 

spaces from 102 spaces to 122 spaces where 119 are required. Said property is located on 

Assessor Map 252 Lot 2-13 and lies within the Industrial (I) District (LU-22-99) 

 

 

IV. OTHER BUSINESS 

 

 

V. ADJOURNMENT 
 

 

https://us06web.zoom.us/webinar/register/WN_1-x9-B25Tzyt_hSU6Yt3Eg 

  

https://us06web.zoom.us/webinar/register/WN_1-x9-B25Tzyt_hSU6Yt3Eg


SITE PLAN REVIEW TECHNICAL ADVISORY COMMITTEE 
PORTSMOUTH, NEW HAMPSHIRE 

 
CONFERENCE ROOM A 

CITY HALL, MUNICIPAL COMPLEX, 1 JUNKINS AVENUE 
 

 
2:00 PM              June 7, 2022 
 

MINUTES 
 
MEMBERS PRESENT:                   

Peter Stith, Chairperson, Principle Planner; David 
Desfosses, Construction Technician Supervisor; Patrick 
Howe, Deputy Fire Chief; Shanti Wolph, Chief Building 
Inspector; Peter Britz, Environmental Planner; Zachary 
Cronin, Assistant City Engineer, Eric Eby, Parking and 
Transportation Engineer; Nicholas Cracknell, Principal 
Planner 

 
MEMBERS ABSENT:                     

  
 
ADDITIONAL 
STAFF PRESENT:        Stefanie Casella, Planner 1; Beverly Mesa Zendt; Planning Director 
 
 
I. APPROVAL OF MINUTES 
 

A. Approval of minutes from the May 3, 2022 Site Plan Review Technical Advisory 
Committee Meeting.  
 
Mr. Stith attended via Zoom.  
 
Mr. Britz moved to approve the minutes from the May 3, 2022, Site Plan Review 
Technical Advisory Committee Meeting, seconded by Mr. Desfosses.  The motion passed 
unanimously.   

 
II. OLD BUSINESS 
 

A. The application of Banfield Realty, LLC, (Owner), for property located at 375 Banfield 
Road requesting Site Plan review approval to demolish two existing commercial 
buildings and an existing shed and construct a 75,000 s.f. industrial warehouse building 
with 75 parking spaces as well as associated paving, stormwater management, lighting, 
utilities and landscaping.  Said property is shown on Assessor Map 266 Lot 7 and lies 
within the Industrial (I) District. (LU-20-259)  
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SPEAKING TO THE APPLICATION 
 
Joe Coronati, Bill Wilcox and Rob Graham spoke to the application.  Mr. Coronati noted that 
they have been here multiple times and have satisfied all previous outstanding items.  They have 
been working with the State on permits.  The offsite work on Banfield Rd. has been completed.  
Mr. Wilcox is here to speak on any environmental questions.   
 
Mr. Britz commented that the DES letter from April 21, 2022, showed that there were a lot of 
contaminants that have been found on the site and some of them are at unacceptable levels.  It 
would be good to have an update on that sampling and where they were on that.   
 
Mr. Wilcox responded that they submitted a remedial action plan to DES and the EPA.  They 
worked with DES and separated the upland portion from the lower portion of the site. The 
upland is where the development will be, and the concerns are lead and PCBs in the soil.  The 
action plan is to remove three PCB hotspots.  Then they will move all the impacted soil to either 
beneath the building, asphalt, or an engineered barrier that has 2 feet of cover. Everything on the 
inside of the disturbance area of the project will be removed or capped.  The remedial action plan 
does not address the low land wetland area.  DES has given them a timeline to develop a work 
plan for that lower potion.  They were asked to monitor the PFAS in the ground water at a spring 
and fall event.  They have performed the spring event and the results are pending.  They don’t’ 
have feedback from the State on the plan yet.  The EPA has 30 days to comment, or it’s assumed 
that it is approved.  The DES will review this over the next several weeks.   
 
Mr. Britz clarified that the remedial action plan was only for the development area in the upland.  
Everything will be removed or capped.  Then another remedial action plan for the low land area 
will be created.  Mr. Wilcox confirmed that was correct.  They will remove all the topsoil 
because it’s technically not suitable.  There is a lot of PCB contamination in the topsoil.  There 
are three hot spot areas that will be removed for disposal.  All other contamination will be 
relocated beneath the building, asphalt, or engineered barrier.  The low land will have its own 
work plan remediation and that will be reviewed by the State separately.   
 
Mr. Britz commented that they still don’t know what the State will say in terms of putting a 
building there.  Mr. Wilcox responded that the State conceptually agrees with the strategy, so 
they are expecting a favorable outcome.  Mr. Britz commented that they should have that in 
writing before moving forward.  The lowland part is also part of the site.  They need to 
understand how they are protecting the workers and people who live there.  This may need a 
third-party review.  Mr. Britz had a lot of concerns about what has not been resolved yet.   
 
Mr. Graham commented that they were hoping to move on to Planning Board with the DES 
approval as a condition of approval.    
 
Mr. Britz commented that there were still a lot of outstanding pieces.  Mr. Graham responded 
that they would not be able to work the site until they received approvals from the DES and 
EPA.  
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Mr. Wolph commented that no physical site work will be performed until all the approvals are in.  
They could move this along in the spirit of moving it forward.  It is all conceptual at this point 
until the approvals are in.  Mr. Britz commented that he was concerned that there are two areas.  
One is close to completion and the other is a long way off.  The whole site has contaminants on 
it.  The applicants didn’t put it there, but it needs to be remediated at some point.  It is unclear 
how that might impact the project design.  Mr. Britz noted that he could not vote for it yet.  They 
need the response from DES.  Mr. Graham commented that they didn’t pollute the site.  The 
development in phase 1 improves the condition of the site and stops continued contamination on 
the site.  The last project they did on Cate St. involved excavating the entire site.  This project is 
a win, win for the community and the development.  Getting the project going is what pays the 
bills to do this type of work.  They don’t expect to go to the Planning Board until they have DES 
and EPA approvals.  The low land remediation will take several years.  That portion doesn’t 
impact the development.  The sooner we do the development the better it will be for the entire 
site.  They wanted to come in and give an update.  They need some help and need someone to 
work with them.  They are trying to do the right thing.   
 
Mr. Wilcox commented that the upland portion has a car crusher and cars, and the low land has a 
landfill.  The entire area of disturbance for the warehouse project will be remediated to meet 
State standards, and then it will be deed restricted.  The soil in that entire area will be removed 
and disposed of or encapsulated.  All storm water will be captured in retention systems and 
discharged after treatment.  The State felt that they could separate the two portions of the site 
because the contaminant sources are different.  It will also be a net improvement for the property 
environmentally speaking.  Mr. Britz responded that he understood there would be a cap. But 
they still don’t know enough.  It would be nice to have a third-party review for the remediation 
plan.  Mr. Graham commented that they reached out to the environmental company the City 
recommended to review this.  DES and the EPA are the governing body to review this.  There is 
a lot of oversight on this already.  They need to get moving this.  Mr. Britz commented that they 
need the results first before moving on.   
 
Ms. Zendt questioned what the timeline was for the State review.  Mr. Wilcox responded that it 
should be within the next 30-90 days.  The upland portion of the site is pretty straight forward.  
There is a soil management plan that includes how they will remove and dispose of it.  There is a 
storm water plan.  There is a plan for how to remove solid waste material if any is found.  It will 
end with a structured cap.  This is a net improvement for the site.  The science behind the upland 
is pretty straight forward.  
 
Mr. Britz questioned if they were committed to cleaning up the lowland portions.  Mr. Graham 
confirmed they were.  They own the site and are committed to dealing with it.  It requires 
sophisticated testing and that takes time.  They worked with the State to identify how to break up 
the project to get moving on some of it while they continue to study the rest of it.  Mr. Wilcox 
added that the remedial action plan is consistent with what was discussed with the State.  This is 
what they expected.   
 
Mr. Desfosses questioned what the timeline was for the lowland part of the site.  Mr. Wilcox 
responded that the first phase is to get the work plan in by the end of 2023.  That will begin their 
review process.  After that they will begin construction on the low-lying areas.  
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Mr. Howe questioned if they determined that the work on the upper section will not negatively 
impact the lower section.  Mr. Wilcox confirmed that was correct.  The was the finding of the 
State and it was included in the letter.   
 
Mr. Wolph questioned if it would be a requirement from the State to remediate the lower portion.  
Mr. Graham confirmed that was correct.  This should have been completed 10 years ago, but 
lack of oversight let it go.  They have taken over the site with the understanding that they need to 
get it into compliance.  They own a lot of real estate in the town and have completed these types 
of projects here in the past.  It is a complex issue that takes cooperation from the City to 
accomplish that.  It is reasonable to request a third-party review, and they have done that in the 
past.    
 
Mr. Cronin commented that the fire service coming in should be an 8-inch line not a 6 inch.   
 
TAC Comments: 
1. This project was postponed while awaiting results of groundwater and soil sampling of the site 
for contamination. Please provide a project summary according to the findings as stated in the 
letter from NH DES dated April 21, 2022. 

Prior to Construction 

2. City to require a third-party environmental firm during construction. 

 
PUBLIC HEARING 
 
David Ecker of 422 Banfield Rd. lives across from the site.  Mr. Ecker commented that the City 
should be responsible for this site, not Mr. Graham.  The contamination is on Mr. Ecker’s site as 
well.  It’s killing animals on his property.  Nothing should happen on the property until it is 
cleaned up.  The water in the well on Mr. Ecker’s property is unsafe to drink.  Mr. Ecker had the 
water tested on his site and sent the results to the Planning Board, City Council and the City 
Manager.  No one responded.  Nothing should be done on this property until they have a plan to 
clean it up.  They need to make sure the water coming through the pipe to his property is clean.   

The Chair asked if anyone was else present from the public wishing to speak to, for, or against 
the application. Seeing no one rise, the Chair closed the public hearing. 

DISCUSSION AND DECISION OF THE BOARD 
 
Mr. Britz commented that they should wait to hear more from DES.   
 
Ms. Zendt questioned what the compliance mechanism was for developing a remediation plan 
for the low land portion.  Mr. Wilcox responded that the State has issued a site number for the 
project.  Now they have a timeline for completing steps in the process.  If they are not 
completed, then the State can issue a penalty.  Mr. Graham commented that they were led to 
believe certain things when they bought the site.  After they investigated and found they were out 
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of compliance, they opened that file immediately and began working to get the site in 
compliance.   
 
Mr. Wilcox noted that he was the environmental consultant on the project.  This team has given 
them the leeway to do whatever steps are needed to get this cleaned up.  They have done 
hundreds of borings and samples to understand the contamination.  The State found it 
appropriate to divide the site because the contaminants are so different between the upland and 
low land portions.  They can create a net improvement by doing the upland first and then they 
will put forth a schedule to remediate the low land portion.  There has been a lot of work done on 
this site and they have a timeline.   
 
Mr. Britz moved to postpone consideration to the July meeting, seconded by Mr. Howe.  The 
motion passed unanimously.  
 

B. The request of The Sagamore Group, LLC, (Owner) for properties located at 1169 
Sagamore Avenue and 1171 Sagamore Avenue requesting Site Plan Review approval 
for the demolition of 3 existing principal structures (3 single family units) and 3 existing 
accessory structures to be replaced with 6 single family structures and 2 2 family 
structures to total 10 living units and 22 parking spaces where 15 is required. Said 
properties are shown on Assessor Map 224 Lot 14 and Assessor Map 224 Lot 15 and lie 
within the Mixed Residential Office (MRO) District. (LU-21-167)  

 
SPEAKING TO THE APPLICATION 
 
Joe Coronati and Mike Garrepy spoke to the application.  Mr. Coronati commented that they 
were asked to look at an overflow construction of a culvert on Sagamore Ave. for off-site 
improvements.  They submitted design work and it has been reviewed and signed off on by a 
third-party consultant.  Part of the design work included work in the wetland buffer.  They 
previously submitted a site plan application but could not edit the old application to submit this 
CUP application.  They worked with Staff on how to submit and submitted a cover letter that 
answered all the CUP questions.  They need to meet with the Conservation Commission on this 
still as well.  
 
Mr. Britz commented that they need to be submit this as a stand-alone CUP application.  They 
can do a separate plan and submit it online and as a hard copy.  There is not enough information 
about the wetland included in the application.  Mr. Coronati responded that they were told to put 
it all in one package.  Mr. Britz responded that there should be one package for each application.  
The site review and CUP should be one packet for the Planning Board.  Mr. Coronati responded 
that they don’t have a separate CUP plan set.  The cover letter outlines all the information that 
was requested.  Mr. Britz responded that they can work offline on sorting out the application.  
There is not enough information on the impact and wetland.   
 
Mr. Garrepy questioned if they should schedule a site walk before the Conservation Commission 
meeting.  Mr. Britz confirmed they could set that up.  Mr. Garrepy commented that they have 
satisfied the technical pieces of this plan and were hoping to move on from TAC today.  Then 
they will go through the Conservation Commission and Planning Board.    
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TAC Comments: 
 
1. Proposed culvert across Sagamore Ave needs a Wetland Conditional Use Permit and City 
Council approval for work on City property. 

 
PUBLIC HEARING 
 
Bill Bowen President of the Sea Star Cove Condo Association commented that they worked with 
the developers on the landscaping plan between the two properties.  There were a couple little 
trees that still needed to be included on the plan based on those discussions.  The complicated 
water management system and culvert system under the road is critical.  Mr. Bowen questioned 
how they ensure that the plan is implemented correctly in reality.  Mr. Desfosses responded that 
for complicated designs they usually hire a third-party inspector to review it and ensure it will 
work the way it is intended.  DPW and the Planning Department co-lead that effort.  Mr. Britz 
added that the long-term maintenance plan will be included in the home owner documentation 
and it would be their responsibility.    
 
Michael Simone of 1167 Sagamore Ave. commented that the catch basin near his mailbox 
should be closer to the sidewalk of Sea Star Cove.  That is where the water flows and they should 
move it to capture it there.  Mr. Desfosses agreed.  It should be moved to the other side of the 
driveway.  Mr. Coronati confirmed they would update that.  Mr. Simone questioned who would 
be involved in the 2% grade installation.  Mr. Desfosses responded that the developer building 
the project would implement that.  The 2% grade is required by ADA code.   

The Chair asked if anyone was else present from the public wishing to speak to, for, or against 
the application. Seeing no one rise, the Chair closed the public hearing. 

DISCUSSION AND DECISION OF THE BOARD 
 
Ms. Zendt requested clarification on the catch basin change that was requested.  Mr. Desfosses 
responded that there are currently 3 catch basins in the State right of way.  The one furthest to the 
north should be relocated to the other side of the driveway to be up hill of the driveway.    
 
Mr. Desfosses requested clarification on why the jellyfish filter was located where it was on the 
plan.  Mr. Coronati responded that was where all pipes came together.  Mr. Desfosses questioned 
if that configuration would work.  Mr. Coronati confirmed that it would. They have been 
working with the manufacturer.  Mr. Desfosses noted that it would be easier to clean if it was on 
the other side of the street, but this location was fine.  They should include a letter from the 
manufacturer stating it will work.   
 
Mr. Desfosses noted that there should be a stipulation for a third-party inspector as well.   
 
Mr. Desfosses moved to recommend approval to the Planning Board, seconded by Mr. Eby with 
the following stipulations: 
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Items to be addressed prior to Planning Board approval: 
1) Catch basin 3 is to be relocated upgrade to the northern side of the driveway servicing 1167 
Sagamore Ave. 
2) Applicant will provide confirmation from the Jelly Fish system manufacturer that the 
proposed location is adequate for the system to properly perform its functions. 
Condition Precedent: 
3) The proposed culvert across Sagamore Ave will need a Wetland Conditional Use Permit and 
City Council approval for work on City property. 
 
Condition Subsequent: 
4) Third party inspection of stormwater, sewer, water, and sidewalk installation is required. 
 
The motion passed unanimously.  
 

C. The request of HCA Realty Inc. (Owner), and Portsmouth Regional Hospital 
(Applicant), for property located at 0 Borthwick Avenue requesting Site Plan Review 
Approval for the construction of a satellite parking lot consisting of 520 spaces and 
associated sit improvements to support the existing hospital facilities currently serviced 
by 783 parking spaces. Said property is shown on Assessor Map 234 Lot7-4A and is 
located in the Office Research (OR) District. (LU-22-47) 

 
SPEAKING TO THE APPLICATION 
 
Patrick Crimmins from Tighe and Bond spoke to the application.  Mr. Crimmins commented that 
this was their third meeting.  They have addressed the majority of the comments from last month, 
and Mr. Crimmins noted that he would address the new comments now.    
 
TAC Comments: 

1. Please contact the Assessor and GIS Coordinator to obtain a preliminary street address 
for this property. 

a. Mr. Crimmins agreed.  
2. Please include more details on multi-use path and extend topography and grading on 

plans to show existing conditions and necessary changes to complete design. It is likely 
that there will need to be a road diet and that approximately half the path on existing 
pavement. 

a. Mr. Crimmins responded that they were willing to do this and were hopeful this 
could be a stipulation of approval.  They were happy to work with DPW to 
finalize the design.  

3. Waiting for drainage review from Altus. 
a. Mr. Crimmins agreed. They have addressed all technical aspects except for this.  

They were hoping this could be a stipulation of approval that the applicant 
address comments prior to moving forward to the Planning Board.  This requires 
an AOT permit, so they will have another peer review as well.  

Prior to Planning Board Approval 
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4. House-side shields on parking lot lights and needed to prevent light pollution into homes 
on Coakley Rd. Please update plan details. 

a. Mr. Crimmins responded that they would revise the plans.  

Mr. Crimmins commented that they were hoping to get through today and work through 
outstanding items with the peer reviewer and Staff.  

Mr. Britz gave the applicant credit of doing a good job enhancing the buffer in the landscape 
plan.   

 
PUBLIC HEARING 

The Chair asked if anyone was present from the public wishing to speak to, for, or against the 
application. Seeing no one rise, the Chair closed the public hearing. 

DISCUSSION AND DECISION OF THE BOARD 
 
Ms. Zendt commented that they would like to see the address updated in the packet when they 
have it.  Mr. Crimmins confirmed they would update it when they get it.   
 
Mr. Cronin questioned if they needed to wait for the drainage results before the Planning Board.  
Mr. Desfosses responded that they should.  This can move on from TAC, but they need 
consensus on the storm water peer review before going to the Planning Board.   
 
Mr. Desfosses moved to recommend approval to the Planning Board, seconded by Mr. Cronin 
with the following stipulations: 
 
Items to be addressed prior to Planning Board approval: 
1) A preliminary street address and Map/Lot number are to be obtained for the property. 
2) The plan set will be updated to include more details on the multiuse path including extended 
topography and proposed grading as well as the necessary changes to needed to complete design. 
Updated plans will be provided to DPW for review and approval. 
3) Applicant will work with DPW to address all comments from the peer review conducted by 
Altus. 
4) House side shields will be added to parking lot lights as necessary to prevent light pollution 
into Coakley Rd homes.  Details are to be added to the plan. 
 
The motion passed unanimously.  
 

D. The request of North Church of Portsmouth (Owner), for property located at 355 
Spinney Road requesting Preliminary and Final Subdivision approval to subdivide one 
existing lot with 146,666 square feet of lot area and 10,429.68 feet of frontage into two 
lots as follows: Proposed Lot 1 with 17,817 square feet of lot area and 117.6 feet of 
frontage, and Proposed Lot 2 with 128,849 square feet of lot area and 360.62 feet of lot 
frontage. Said property is located on Assessor Map 169 Lot 1 and lies within the Single 
Residence B (SRB) District. (LU-22-49) 
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SPEAKING TO THE APPLICATION 
 
Doug Woodward and Liz Good spoke to the application.  Mr. Woodward commented that they 
were there last month and have resolved some of the outstanding items.  They moved the 
property line to the stone wall.  They moved the property line back so the sewer for the 
parsonage is on that property until the neighboring property.  The last item was question about 
the sewer connection from the parish house to the manhole.  They made an appointment with 
Doug Sparks and performed that dye test. They included a copy of the results in the packet.  It is 
sufficiently and adequately connected.   
 
TAC Comments: 
 

1. Please confirm that dye test was completed, and the results are satisfactory to the DPW. 

 
PUBLIC HEARING 

The Chair asked if anyone was present from the public wishing to speak to, for, or against the 
application. Seeing no one rise, the Chair closed the public hearing. 

DISCUSSION AND DECISION OF THE BOARD 
 

Mr. Cronin moved to recommend approval to the Planning Board as presented, seconded by Mr. 
Desfosses.  The motion passed unanimously.  
 
III.       NEW BUSINESS 
 

A. The request of 230 Commerce Way LLC (Owner and Applicant), for Property located 
at 230 Commerce Way requesting Amended Site Plan Review Approval to construct a 
new two-story building with a 12,500 square foot footprint and totaling 25,000 square 
feet with associated site improvements including lighting, utilities and stormwater 
treatment/management systems. Said property is located on Assessor Map 216 Lot 1-5 
and lies within the Office Research (OR) District. (LU-22-14) 

 
SPEAKING TO THE APPLICATION 
 
Patrick Crimmins from Tighe and Bond spoke to the application.  They are proposing a 2-story 
building in the existing rear parking lot.  It will be within the entire footprint of the parking lot.  
They will be removing 5,000 sf of pavement in parking lot from the buffer.  It will be a vet office 
and they have acquired a special exception.  It requires a site plan permit and a CUP for wetland 
impact.  They will meet with the Conservation Commission as well.  This application is similar 
to what was presented at the work session.  However, they did remove the driveway out to 
Portsmouth Blvd. That was removed based on feedback.  The building will be 12,500 sf and 2 
stories.  They are providing just above the minimum parking required.  They have identified the 
landscaping and buffer enhancement throughout the plan.  Removing 5,000 sf of impervious will 
be reducing peak runoff rates.  Currently the site just sheet flows to the adjacent lot and then to 



Minutes, Site Plan Review Technical Advisory Committee Meeting on June 7, 2021         Page 10 

  

the wetland.  They will be providing advanced storm water treatment, which will meet site plan 
regulation and AOT regulations even though that is not required for this site.  They have worked 
with utility providers and have included some will serve letters for electric and gas.  They will 
have to tie into Commerce Way and the transformer on the front of the property.  There is an 
existing sewer main running through the parcel and the water connection will go out to 
Portsmouth Blvd.  They are adding buffer plantings and seed mix to the site.  The trip generation 
memo shows that it would not be a large impact given the use of the site.  In the past they have 
done a full traffic study of this area which contemplated a full build out of the office park.  The 
square footage of this is captured in that study and that applicant provided improvements with 
signal upgrades to mitigate the traffic for this development.  
 
TAC Comments: 
 

1. Study and design restoration of disturbed wetland area and wetland channel west of 
property are needed. 

a. Mr. Crimmins requested clarification on this comment.  They did a site walk with 
the Conservation Commission and understand it was looked at.  There was a lot of 
trash in there.  This site is separate from that channel because of a large berm.  
They will maintain the berm and capture the water.  Mr. Desfosses responded that 
it was more to do with sediment than trash.   There are feet of sediment in that 
channel and they are looking to kick start off a fairly significant project around 
that.  Mr. Crimmins clarified that they were looking for a contribution toward 
that.  Mr. Desfosses confirmed that was correct.   

2. New sewer manhole should be cut in and not a dog-house manhole. 
a. Mr. Crimmins agreed and confirmed that they will show it on the plan.  

Prior to Planning Board Approval  

3. Applicant must agree to contribute to the pedestrian multi-use path construction on 
Market Street. 

a. Mr. Crimmins responded that this was understood. They were happy to work with 
Staff.  

Prior to Construction 

4. Location of existing mains on the property are to be field verified by contractor as we 
believe there is a water main connection already located in the area off Portsmouth Blvd. 
Water mains may need to be relocated at developer’s expense and/or easements required 
over water mains. 

a. Mr. Crimmins agreed with that.  Mr. Desfosses noted that when they did 
Commerce Way, they never found the water main.  They believe it to be exactly 
where it is being shown on the plan.  They may be able to tap it in the parking lot, 
but they need to find that line.  The sewer line going through the property is a 
private line with and easement.  Mr. Crimmins confirmed that was correct.  Mr. 
Desfosses commented that there was a note for a fence along the back access way, 
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but it isn’t shown on the plan.  Mr. Crimmins responded that they need to remove 
the note.  The intent was to not have a fence because of the berm.   

Mr. Eby commented that there should be a leader with a no parking sign in the handicap access 
aisle.  Mr. Crimmins confirmed they would update that.    
 
Mr. Britz questioned if there was any salt storage in the parking lot.  Mr. Crimmins responded 
that he was not aware of that.  If there is now, then it will not be there when this is built.  Mr. 
Britz noted that if there was, then it needs to be covered.   
 
Mr. Howe commented that they needed to add a note about noncombustible mulch.  Mr. 
Crimmins confirmed that would be updated.  
 
PUBLIC HEARING 

The Chair asked if anyone was present from the public wishing to speak to, for, or against the 
application. Seeing no one rise, the Chair closed the public hearing. 

DISCUSSION AND DECISION OF THE BOARD 
 
Mr. Desfosses moved to recommend approval to the Planning Board, seconded by Mr. Britz with 
the following stipulations: 
 
Items to be addressed prior to Planning Board approval: 
1) Applicant will work with DPW to determine fair share contribution amount that will be 
dedicated to City sediment removal mitigation project. 
2) New sewer man hole will be a cut in manhole and articulated as such on plan. 
3) A note will be added to the plan to use non-combustible mulch on site. 
4) Applicant will work with DPW to determine fair share contribution amount that will be 
dedicated to pedestrian multi-use path construction on Market Street. 
5) A leader will be added to the plans to call out handicap parking access.  
 
Conditions Subsequent: 
6) Location of existing water mains on the property will be field verified by contractor in order 
to vet the design. If water mains need to be relocated it will be at the developer’s expense with 
plans and necessary easements reviewed and approved by DPW. 
 
The motion passed unanimously.  
 

B. The request of Port Harbor Land, LLC (Owner and Applicant) for property located at 
2 Russell Street requesting Lot Line Revision Approval to adjust the boundary lines on 
three lots to create one lot with 18,237 square feet (0.418 acres) of lot area, one lot with 
52,651 square feet (1.209 acres) of lot area, and one lot with 19,141 square feet (0.429 
acres) of lot area. Said properties are located on Assessor Map 118 Lot 28, Map 124 Lot 
12, and Map 125 Lot 21 and lie within the Character District 5 (CD5), North End 
Incentive Overlay District, Historic District, and the Downtown Overlay District. (LU-
22-111) 
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SPEAKING TO THE APPLICATION 
 
Mr. Stith read III. New Business Items B and C together, and noted they would be voted on 
separately.   
 
Neil Hanson and Patrick Crimmins from Tighe and Bond and Bob Ulig spoke to the application.  
Mr. Hanson commented that they were seeking a site plan approval, lot line adjustment, and two 
CUPs.  The site is on the corner of Russell St. and Deer St.  The proposed site plan consists of 
three separate buildings.  Building 1 will be a 4-story office building.  The building 2 will be a 5-
story mixed use residential building.  The ground floor has a 40,000 sf footprint and will contain 
parking, retail, and commercial space.  There will be 60 residential units on the upper floors.  
Building 3 is another 5-story mixed use residential building. The ground floor will have a retail 
use and there will be 24 units above.  Parking for the project is split from the existing Sheraton 
parcel and parking on site.  They need a CUP for the shared parking.  The existing Sheraton site 
has 154 spaces on site and the balance will be on the proposed site.  The existing site has a total 
of 82 deeded parking spaces for Deer St. and Sheraton condos.  That was factored in.  The 
project is providing 38.8% community space.  They will be utilizing the North End Overlay 
incentive for building height.  There will be 104 parking spaces in the basement, and they will be 
a combination of single and tandem.  The tandem spaces will be assigned.  The ground floor will 
have 85 spaces.  There will be 26 single spaces and the remaining will be in a puzzle lift system 
that will be primarily used by valet.  There will be 22,000 sf of off-site improvements, wide 
sidewalks on Russell St. and Deer St., and a community park.  They are maintaining the existing 
alignment with pavers on Deer St.  The crosswalk detail mirrors the opposite end of Portwalk.   
 
Mr. Ulig commented that they highlighted the open space continuum from The African Burial 
Ground and Deer St.  They are wrapping the site from Maplewood Ave. and Deer St. to have a 
complimentary street scape with brick pavers and street trees.  There will be a community corner 
park and the intersection.  Russell St. will have brick sidewalk, street trees, and Portsmouth’s 
light fixtures.  The community space between buildings 1 and 2 is called the muse space.  There 
is a corner community space, and an upper north community park.  There will be a shared use 
area for pedestrians and vehicles at the parking entrance between buildings 2 and 3.  The area 
along the railroad tracks is a shared bike/ped/vehicle area up to Green St.  They are changing the 
curb lines to get open space on corner of Deer St. and Russell St.  They were inspired by creating 
space open to the public and responsive to the grade change.  There will be a step down into the 
plaza area.  There will be focal point art piece.  The edge of the lower plaza will provide seating 
opportunities and they are using trees to book end the plaza.  They will have ample sidewalks, so 
people don’t have to go into the plaza to traverse the streets.  The muse space will be a 
continuation of open space and a visual pass through to Vaughn St.  They will create a place for 
people to gather.  The left side of the building will have seating opportunities and lower planting 
areas.  The right-hand side is more parking, so they are hoping to animate that edge more.  There 
will be overhead lighting to draw people into the space.  There will be a shared use area between 
Green St. and Maplewood Ave.  Similar to what is in front of the Music Hall.  It will be open and 
inviting for pedestrians and vehicles.  The main entryway is a shared use between pedestrians 
and vehicles.  The pedestrian zone will dominate, and then there will be a drop off area marked 
by a change in pavement and bollards.  There will be improvements to the north community park 
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area.  It will be an extension of the path along Market St.  There will be a pathway and 
opportunity for seating with planting enhancements.   
 
Mr. Hanson commented that they are required to provide a certain amount of community space 
to get the North End incentive.   The exhibit shows the community space that is provided and 
how that totals to achieve the required amount.  The first type is the wide sidewalks.  There is a 
land transfer area near buildings 2 and 3 that will allow for wider sidewalks.  The second space is 
the muse area, the pedestrian connection between buildings 2 and 3, and the shared 
pedestrian/vehicle access at Maplewood Ave.  The third area is the park area near the future 
round about.  The existing condition of the site is that it’s almost entirely impervious with no 
treatment.  This proposal will capture runoff from the site and pipe it into a detention system that 
will outlet through a jelly fish filter and finally discharge at the Maplewood Ave. and Deer St. 
intersection.  Additionally, this site requires an AOT permit.  The utility connections are outlined 
on the plan, and they are showing a grease trap for each building for now. That may change 
depending on tenants.  They have been in contact with Eversource.  There will be one 
transformer for each building.  Two of them will be behind building 2 and the other one will be 
on the opposite side of building 2.  They included a full traffic study.  The conclusion of the 
study was that the additional traffic will not have significant impact of the traffic on the 
surrounding roads.  Aside from the City fixtures, the rest of the lighting will be building mounted 
and dark sky compliant.   
 
TAC Comments: 
 

1. 3rd party review for stormwater management and 3rd party review for traffic impacts is 
required. A full review will be forthcoming after traffic and drainage studies are 
completed. 

a. Mr. Hanson responded that they understand the review for traffic impacts, but the 
storm water may not be needed because this project needs an AOT permit as well.    

2. Are there any offsite improvements proposed for the City owned land located between 
the Railroad and Vaughan St?  

a. Mr. Hanson responded that they did not plan for any improvements there.  That is 
not a property they control.   

3. Pre-video inspect sewer and drain pipes on Deer Street, Maplewood Ave, and Russell 
Street. 

a. Mr. Hanson requested clarification on when that would need to be done.  Mr. 
Desfosses responded that it would need to be done prior to construction.    

4. Correct the alignment of the “Proposed North Mill Pond Greenway”. 
a. Mr. Hanson confirmed that would be updated.  

5. Drivable area along the railroad must be signed as pedestrian and bike path. Add 
pedestrian crossing over railroad between Map 125 Lot 21 and Map 118 Lot 28. 

a. Mr. Hanson responded that they had no issue with signing the pedestrian/bike 
path. The owner does not want the liability of a railroad crossing on their 
property.  They will put up a sign on the end of the muse space to discourage 
crossing there and direct people to Maplewood Ave. or Green St.  
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Prior to Planning Board Approval 

6. Applicant must agree to contribute to the Maplewood Ave drainage improvements. 

7. Applicant must agree to contribute to the Russell and Market Street intersection traffic 
improvements.   

 Mr. Hanson confirmed that they would work with the City on both of those contributions.    

Mr. Britz questioned if they planned to remove the ledge in the park on the other side of Russell 
St. in order to put in the path.  Mr. Ulig confirmed that was correct.  Mr. Britz questioned if there 
as a way to work with the ledge.  Mr. Ulig responded that it would not allow for much 
penetration into the site.  Mr. Desfosses added that in order to build the roundabout they need to 
build a temporary roadway through there first.  

Ms. Zendt questioned if they were only adjusting the lot line where they were abandoning a 
certain area to the City.  Mr. Hanson responded that there were 3 land transfers.  One is at the 
roundabout, the other two are for the realignment of Russell St.  The primary development is 3 
separate properties so the need to move internal lot lines as well.  That way they won’t be going 
through the buildings.  The need a formal lot line review on the plan done by a surveyor.  The 3 
land transfer areas are conveyed to the City.  Ms. Zendt responded that it would be good to have 
that on a separate plan.  Mr. Crimmins confirmed they would develop that when they finalize the 
location of the buildings.  Ms. Zendt commented that they would also need an easement plan 
with a unique identifier showing what easements were for what.  Mr. Hanson confirmed they 
would.  

Mr. Cracknell commented that they should consider meeting offline to discuss the community 
space and landscaping.  The current configuration of the park may not be the best layout.  They 
need details to figure out how the roundabout construction will impact the ledge.  It may not 
need that much attention from a landscape architecture perspective.  It would be better to stick 
with what they do downtown already with the wide pedestrian sidewalks.  The street trees should 
be in the sidewalk with grates, and it would create wider sidewalks as a result.  The steps to the 
lower level needs to be granite.  The sidewalks should be brick.  Public art at the bottom may not 
be the best idea.  They have an opportunity to do something interesting to celebrate the space.  It 
is worth some thought about what to do with that space.  They could put in something more 
educational.  It is a mistake to put landscaping against the building at the muse.  They should put 
it in the center and leave opportunity for future tenants to spill out into the space.  The mural 
against the parking is a success.  The Music Hall approach is excellent, and lighting will be key 
there.  People will traverse the back side of the buildings if it is done correctly.  They need to 
look at best way to activate the space.   

Mr. Howe commented that they will need an easement for the fire access road and the rear access 
road needs to be marked in accordance with the ordinance.   

Ms. Zendt questioned if there were any offsite easements or if it was just between the parcel and 
to the benefit of the City.  Mr. Hanson was not sure.  Ms. Zendt noted that if there were, then 
they should include a draft easement or a letter of agreement from the other party involved.   
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Mr. Desfosses commented that the City has been interested in softening the corner on Green St. 
and this does not propose that.  Mr. Desfosses was not sure how to do that in harmony with the 
building they are proposing, but that is a major goal.  They need to make sure everything will 
work with the site distances.  They need to look to make the corner softer.   

Mr. Eby questioned if the entrance to the garage was on the shared street.  Mr. Hanson responded 
that there was a separate entrance to the garage level.  The ground entrance is off Russell St. 
between buildings 2 and 3 and the basement has an access in the rear.  Mr. Eby questioned who 
would be using the back entrance.  Mr. Hanson responded that it would be the residents.  The 
other one would be for residents and valet for the Sheraton.  Mr. Eby clarified that there was no 
public parking.  Mr. Hanson confirmed that was correct. Mr. Eby requested that they show the 
turning diagrams on there.  Mr. Hanson confirmed that they would update that.  Mr. Eby 
commented that the crosswalk to Portwalk Place was tough because it is so close to a signal.  It 
may be enhanced by having a raised island.  It would be better to have it at a signalized crossing.  
Mr. Hanson responded that people cross there now and there is nothing. They can look at signage 
or a raised island.   

Mr. Cronin questioned what the size of the domestic fire service was.  Mr. Hanson responded 
that it was not sized yet.  

 
PUBLIC HEARING 
 
Elizabeth Bratter of 159 McDonough St. noted that she submitted a letter.  It was her 
understanding that there will be third party drainage review.  They should think about the amount 
of water going into the North Mill Pond collectively.  The plan includes detention, but it could 
still be problematic with storm surging and high tides.  The bike and pedestrian area should flip 
flop so that when they come out of the back of the building they can right on that sidewalk.  Ms. 
Bratter could not find a trash plan for building 1 or. 3.  The balcony on the second floor was 
originally proposed as a living green roof, but that wasn’t shown in the plans today.  Ms. Bratter 
questioned if that was still happening.  The seasonal adjustment for the traffic report is low.  The 
corner of Deer St. and Maplewood Ave. is starting as an F grade level and looks like it is ending 
as an F grade level.  That corner sidewalk should be smaller, and the lanes should be wider to 
help traffic move through there more smoothly.   

The Chair asked if anyone else was present from the public wishing to speak to, for, or against 
the application. Seeing no one else rise, the Chair closed the public hearing. 

DISCUSSION AND DECISION OF THE BOARD 
 
Mr. Britz questioned when they would have the easement plans.  Mr. Hanson responded that they 
can do it before the Planning Board.   
 
Mr. Cracknell commented that he would prefer to continue one meeting to take another cut on 
the landscape plan.  Ms. Zendt requested that they clarify how the City accepts or dedicates the 
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easements.  Mr. Crimmins responded that there was a precedent with the AC hotel.  Ms. Zendt 
noted that it would be good to see lot line and easement plans.   
 
Mr. Cracknell moved to postpone consideration to the July meeting, seconded by Mr. Britz.  The 
motion passed unanimously.  

 
C. The request of Port Harbor Land, LLC (Owner and Applicant) for property located at 

2 Russell Street requesting Site Plan Approval for the construction of 84 residential 
units, commercial space, and parking in three buildings with associated community 
space, paving, utilizes, landscaping, and other site improvements including three 
proposed land transfers to allow for the realignment of the Russell Street & Deer Street 
intersection and for the City’s future construction of a roundabout at Russell Street and 
Market Street (Land transfer area 1 is proposed from Map 119 Lot 4 to the City of 
Portsmouth. Land transfer areas 2 and 3 are from Map 119 Lot 1-1C to the City of 
Portsmouth); Conditional Use Permit Approval to provide 343 parking spaces on separate 
lots where 341 spaces are required as permitted under Section 10.1112.62 of the Zoning 
Ordinance; and Conditional Use Permit Approval to allow a 40,000 square foot building 
footprint within the CD5 as permitted under 10.5A43.43 of the Zoning Ordinance. Said 
properties are located on Assessor Map 118 Lot 28, Map 124 Lot 12, Map 125 Lot 21, 
Map 119 Lot 4, and Map 119 Lot 1-1C and lie within the Character District 5 (CD5), 
North End Incentive Overlay District, Historic District, and the Downtown Overlay 
District. (LU-22-111) 

 
 
DISCUSSION AND DECISION OF THE BOARD 
 
 
Mr. Cracknell moved to postpone consideration to the July meeting, seconded by Mr. Britz.  The 
motion passed unanimously.  
 
 

D. The request of HCA Health Service of NH IINC (Owner), for property located at 333 
Borthwick Avenue requesting Amended Site Plan Approval for an 8,700 square foot 
addition to the existing building with associated landscaping, utilities, sidewalk 
connectivity, and other related site work. Said property is located on Assessor Map 240 
Lot 2-1 and lies within the Office Research (OR) District. (LU-22-35) 

 
SPEAKING TO THE APPLICATION 
 
Patrick Crimmins from Tighe and Bond, Matthew Gamby, and architect Chris Dumond spoke to 
the application.  Mr. Gamby commented that the proposal was for the addition of an 8,700-sf 
radiation and oncology treatment center.  It will be good for the community to expand their 
healthcare options.  There are buffer and setback encroachments.  They have been granted 
setback approval from the BOA and received a recommendation for approval from the 
Conservation Commission.  The plan is on Borthwick Ave.  The building will be extended, and 
the patient drop off will be reworked.  The new accessible parking spaces will also be reworked.  
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There will be a mobile MRI hot pad that will allow for MRI imaging during construction.  There 
is encroachment in the wetlands.  To offset that they will expand the wetlands and regrade a 
portion of the site.  They will detain storm water volume in the pond.  A storm pipe will be added 
to tie into the roof drains.  There will be a new manhole added to the drain line.  They will 
rework the existing fire service line from the public way to the hospital. It will go around the 
foundation and brought back into the same room it is today.  There will be a retaining wall for 
the MRI hot pad. There will be some temporary and some permanent impact to the wetlands.  
They will fully restore the wetlands and add plantings in the buffer.  They will also replace some 
trees.  Runoff will go into the pond.  The hydro flow model shows the peak discharge is reduced 
with the pond expansion.   
 
Mr. Desfosses questioned what year storm they used for storage analysis.  Mr. Gamby responded 
that they looked are years 2-10.  Mr. Desfosses questioned what the results for the 2-year storm 
was.  Mr. Gamby responded that for the pre it was 9.1 and the post was 8.8.  
  
TAC Comments: 
 

1. Address grading at handicapped ramp at main entrance to stop drainage issue on 
handicapped ramp.  

a. Mr. Gamby questioned if they were talking about the main entryway and the 
existing handicap spaces.  Mr. Desfosses responded that landscapers have blocked 
the main entrance to the handicap ramp.  Mr. Crimmins responded that the 
retention pond was backing up the entire system, but it was reconstructed last 
year.  There is no longer any flooding in that area.  Mr. Desfosses responded that 
he was talking about the City sidewalk at the main entrance.  Mr. Gamby 
confirmed they would address it.   

2. Re-establish drainage swale from the propane tank behind hospital to Borthwick Ave 
near emergency room driveway. 

a. Mr. Gamby responded that the pond was reconstructed and that alleviated some 
previous parking lot concerns.  Mr. Desfosses commented that this has been a 
long-standing issue that’s been going on since they built the building.  There are 
feet of sediment in the channel that needs to be removed for it to function 
properly.  Behind the heli-pad is the worst spot.  It all needs to be dredged for 
long term repair.  Mr. Britz questioned if they should design it as a restoration 
plan.  Mr. Desfosses commented that he understood there would be a timeline and 
permitting involved, but it should be a condition of approval.   

3. Study and design is needed for the restoration of disturbed wetland area and wetland 
channel from propane area to the east to Route 1 to ensure proper drainage flow.  

a. Mr. Gamby commented that this was the same comment.  Mr. Desfosses 
responded that it was further downstream.  They need to dredge the area near the 
hospital and then contribute to dredging the rest of the system.    

4. Location of water lines are not accurate, please correct on plans. 
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Mr. Gamby requested clarification.  Mr. Desfosses responded that there was a 4-inch line going 
up the emergency entrance driveway, but they have no record of that line.  Mr. Gamby 
responded that was a dry FDC fire connection line.  When they were permitted 2-3 years ago, 
they needed to add an FDC closer to the hydrant, so that was added.  Mr. Desfosses commented 
that they should relabel it on the plan so it’s clear it is not a feed.  Mr. Gamby confirmed it would 
be updated.  

6. New sewer manhole may not be a dog-house manhole. Clarify sewer detail on sheet C6. 
a. Mr. Gamby confirmed they could put in a manhole but would prefer a doghouse.  

Mr. Desfosses commented that it needed to be a manhole.  Mr. Gamby confirmed 
they would revise it.  

7. Confirm drainage study uses Cornel extreme precipitation values.  
a. Mr. Gamby confirmed they could revise the storm data and rerun the model.  

There should not be much of a change.     

Mr. Eby questioned if they did a trip generation for the addition.  Mr. Gamby responded that they 
did not because they are not adding new beds.  It is just support space.  Mr. Eby noted that there 
will be some additional traffic and they should put a memo together.  Mr. Crimmins confirmed 
they would add it.   
 
Mr. Howe commented that it looked like there was an exit passageway for the egress from stair 
one.   Mr. Dumond responded that it’s an internal stair with an extended egress to the entrance 
doors and exit sliders.  It will have 2-hour wall and ceiling.  Mr. Howe commented that he was 
not a fan of that approach.  It is allowed because it’s an exit passageway.  Mr. Dumond 
commented that they have to do it that way because the code only allows 50% of the stairs to go 
to the lobby.  This stair goes up to the fifth floor.  They could not have this stair egress through 
the lobby.  Mr. Howe noted that the exit passage was allowed but not the best idea in this 
occupancy.  There cannot be anything like planters or benches etc. in the passageway.  Mr. 
Dumond agreed.  They are designing this by creating a 2-hour tunnel and the utilities will go 
above the tunnel.  Mr. Howe commented that it will be challenging to evacuate that area.  Mr. 
Dumond responded that they made the width 8 feet and recessed the door going in so it would 
not reduce the width of the corridor.  Mr. Howe confirmed that it did comply, but sometimes it is 
still not a good idea.  Mr. Dumond responded that they would look at it.  
 
PUBLIC HEARING 

The Chair asked if anyone else was present from the public wishing to speak to, for, or against 
the application. Seeing no one else rise, the Chair closed the public hearing. 

DISCUSSION AND DECISION OF THE BOARD 
 
Mr. Desfosses moved to recommend approval to the Planning Board, seconded by Mr. Cracknell 
with the following stipulations: 
 
Items to be addressed prior to Planning Board approval: 
1) A trip generation memo will be submitted to DPW for review and approval. 
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2) Fire department connection line will be labeled as such.  
3) New sewer manhole will be a cut in manhole. 
4) Borthwick Ave handicap access ramp flooding will be addressed and approved by DPW. 
 
Conditions Subsequent:  
5) The wetland area adjacent to the emergency area will be dredged from Borthwick to the 
oxygen tank area to restore free flowing drainage.  This will be done in conjunction with an 
associated wetland enhancement along the edges of this same area. 
6) Prior to release of bond, Applicant will work with DPW to determine fair share contribution 
amount that will be dedicated to City sediment mitigation project that is proposed for the area 
from the oxygen tanks to the Route 1 bypass area.  
 
The motion passed unanimously.  
 
IV. ADJOURNMENT  
 
Mr. Wolph moved to adjourn the meeting at 4:48 p.m., seconded by Mr. Desfosses.  The motion 
passed unanimously.    
       
Respectfully submitted, 
 
Becky Frey 
Secretary for the Technical Advisory Committee 
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177 Corporate Drive     •     Portsmouth, NH 03801-6825     •     Tel 603.433.8818 

www.tighebond.com 

L-0700-023 
June 21, 2022 

Ms. Beverly Zendt, Planning Director 
City of Portsmouth Planning Department 
1 Junkins Avenue 
Portsmouth, New Hampshire 03801 

Re: Site Review Permit Application 
Lonza Biologics – Proposed Café Expansion 

Dear Beverly: 

On behalf of Lonza Biologics, we are pleased to submit the following information to support a 
request to the Planning Board for a recommendation for approval to the Pease Development 
Authority (PDA) for Site Plan Review for a proposed café expansion at Lonza’s existing facility 
that is located at 101 International Drive: 

 One (1) copy of the PDA Application for Site Review, dated June 21, 2021; 

 One (1) copy of the Owner Authorization, dated June 1, 2022; 

 One (1) full-size & one (1) half-size copy of the Site Plan Set, dated June 21, 2022; 

 One (1) copy of the Drainage Memo, dated June 21, 2022; 

 One (1) copy of the Operations and Maintenance Plan, dated June 21, 2022; 

 One (1) copy of the Exterior Rendering, dated May 19, 2022; 

 One (1) application fee calculation form; 

The proposed project is located at 101 International Drive which is identified as Map 305 Lot 
6 on the City of Portsmouth Tax Maps. The proposed project is to expand Lonza Biologics café 
to support its existing workforce in the pharmaceutical and biologic industries. 

The proposed project includes the construction of an approximately 4,200 SF expansion to 
Lonza’s existing café. This café expansion is necessary to support Lonza’s existing workforce. 
The proposed expansion is directly adjacent to the existing café internal to the main building. 
The project will consist of associated site improvements such as landscaping, retaining wall, 
relocation of the existing grease trap, and stormwater management that will include 
stormwater treatment via a proprietary filtration unit. The proposed project is providing 
stormwater treatment for all the proposed new impervious surfaces plus an equivalent area 
of existing impervious surfaces as required by the PDA. The relocated existing grease tap will 
discharge to the existing 8” clay gravity-fed sewer line that runs parallel to International Drive 
in the grassed portion of the right of way on the development lot side of the street.  

Under separate cover, a Site Plan Review application fee in the amount of $2,660.00 has been 
mailed to the Planning Department by the applicant. 

On May 17, 2022, the PDA Board granted conceptual approval for these improvements. We 
respectfully request to be placed on the Technical Advisory Committee (TAC) meeting agenda 
for July 5, 2022. If you have any questions or need any additional information, please contact 
Neil Hansen by phone at (603) 294-9213 or by email at nahansen@tighebond.com. 



 

- 2 - 

Sincerely, 

TIGHE & BOND, INC.     

Neil A. Hansen, PE      Patrick M. Crimmins, PE 
Project Manager      Vice President   

 
Copy: Lonza Biologics (via email) 
 Fulcrum Associates (via email) 
 Pease Development Authority 
 
J:\L\L0700 Lonza Biologics Expansion was 1576F\023_Cafe Expansion\Report_Evaluation\Applications\City of 
Portsmouth\20220621 TAC Submission\L-0700-023 TAC Cover Letter.docx 
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INTERNATIONAL DRIVE

APPROXIMATE LIMIT OF WORK

EXISTING BRICK
SIDEWALK TBR (TYP)

EXISTING CHAIN
LINK FENCE TBREXISTING PROPANE TANK

TO BE RELOCATED
(COORD W/ OWNER)

EXISTING
RETAINING
WALL TBR

EXISTING
GREASE

TRAP TBR

EXISTING CONDUIT TO REMAIN

EXISTING SEWER
CLEANOUT TBR (TYP)

EXISTING PAVEMENT TBR

EXISTING LANDSCAPING
TBR (TYP)

APPROXIMATE LIMIT OF SAWCUT

APPROXIMATE
LIMIT OF
SAWCUT

EXISTING GAS LINE
TO BE REMOVED

(COORD W/ OWNER)

CONSTRUCT
SILT SOCK

TBR

TBR

EXISTING SEWER
LINE TBR (TYP)

EXISTING CATCH BASIN TO BE
CONVERTED TO A FLOOR
CLEANOUT (COORD W/ BLDG
DRAWINGS)

EXISTING GRAVEL TBR (TYP)

APPROXIMATE LIMIT OF SAWCUT

EXISTING
CONCRETE

PAD TBR

REMOVE AND RESET
EXISTING LIGHT POLE
(SEE SITE PLAN)

EXISTING DRAINLINE TO REMAIN
(COORD W/ BLDG DRAWINGS)

EXISTING SHRUB
TBR (TYP)

BEGIN REMOVAL OF EXISTING
TELECOMMUNICATIONS

(COORD W/ OWNER AND
UTILITY COMPANY)

REMOVE AND RESET
EXISTING LIGHT POLE

(SEE SITE PLAN)

EXISTING DRAIN
LINE TBR

EXISTING CURB
TO BE REMOVED

AND RESET

REMOVE EXISTING 8"
SEWER LINE

CONSTRUCT
SILT SOCK

REMOVE EXISTING
SLOPED BITUMINOUS
BERM

PAVERS, FLAG POLE &
BENCHES TO BE PROTECTED

DURING CONSTRUCTION
(COORD W/ OWNER)

CONSTRUCT INLET
PROTECTION

BARRIER (TYP OF 4)

CONSTRUCT STABILIZED
CONSTRUCTION EXIT

DEMOLITION NOTES:
1. THE LOCATIONS OF UNDERGROUND UTILITIES ARE APPROXIMATE AND THE LOCATIONS ARE NOT GUARANTEED

BY THE OWNER OR THE ENGINEER. IT IS THE CONTRACTOR'S RESPONSIBILITY TO LOCATE ALL UTILITIES,
ANTICIPATE CONFLICTS, REPAIR EXISTING UTILITIES AND RELOCATE EXISTING UTILITIES REQUIRED TO
COMPLETE THE WORK.

2. THE CONTRACTOR SHALL VERIFY LOCATION OF ALL EXISTING UTILITIES. CALL DIG SAFE AT LEAST 72 HOURS
PRIOR TO THE COMMENCEMENT OF ANY DEMOLITION/CONSTRUCTION ACTIVITIES.

3. ALL MATERIALS SCHEDULED TO BE REMOVED SHALL BECOME THE PROPERTY OF THE CONTRACTOR UNLESS
OTHERWISE SPECIFIED. THE CONTRACTOR SHALL DISPOSE OF ALL MATERIALS OFF-SITE IN ACCORDANCE
WITH ALL FEDERAL, STATE, AND LOCAL REGULATIONS, ORDINANCES AND CODES EXCEPT AS SPECIFIED IN
NOTE #22.

4. COORDINATE REMOVAL, RELOCATION, DISPOSAL OR SALVAGE OF UTILITIES WITH THE OWNER AND
APPROPRIATE UTILITY COMPANY.

5. ANY EXISTING WORK OR PROPERTY DAMAGED OR DISRUPTED BY CONSTRUCTION/ DEMOLITION ACTIVITIES
SHALL BE REPLACED OR REPAIRED TO MATCH ORIGINAL EXISTING CONDITIONS BY THE CONTRACTOR AT NO
ADDITIONAL COST TO THE OWNER.

6. SAW CUT AND REMOVE PAVEMENT ONE (1) FOOT OFF PROPOSED EDGE OF PAVEMENT OR EXISTING CURB LINE
IN ALL AREAS WHERE PAVEMENT TO BE REMOVED ABUTS EXISTING PAVEMENT OR CONCRETE TO REMAIN.

7. IT IS THE CONTRACTOR'S RESPONSIBILITY TO FAMILIARIZE THEMSELVES WITH THE CONDITIONS OF ALL OF
THE PERMIT APPROVALS.

8. THE CONTRACTOR SHALL OBTAIN AND PAY FOR ADDITIONAL PERMITS, NOTICES AND FEES NECESSARY TO
COMPLETE THE WORK AND ARRANGE FOR AND PAY FOR NECESSARY INSPECTIONS AND APPROVALS FROM THE
AUTHORITIES HAVING JURISDICTION.

9. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL DEMOLITION AND OFF-SITE DISPOSAL OF MATERIALS
REQUIRED TO COMPLETE THE WORK, EXCEPT FOR WORK NOTED TO BE COMPLETED BY OTHERS AND AS
SPECIFIED IN NOTE #22.

10. UTILITIES SHALL BE TERMINATED AT THE MAIN LINE PER UTILITY COMPANY STANDARDS.  THE CONTRACTOR
SHALL REMOVE ALL ABANDONED UTILITIES LOCATED WITHIN THE LIMITS OF WORK.

11. CONTRACTOR SHALL VERIFY ORIGIN OF ALL DRAINS AND UTILITIES PRIOR TO REMOVAL/TERMINATION TO
DETERMINE IF DRAINS OR UTILITY IS ACTIVE, AND SERVICES ANY ON OR OFF-SITE STRUCTURE TO REMAIN.
THE CONTRACTOR SHALL NOTIFY ENGINEER IMMEDIATELY OF ANY SUCH UTILITY FOUND AND SHALL MAINTAIN
THESE UTILITIES UNTIL PERMANENT SOLUTION IS IN PLACE.

12. PAVEMENT REMOVAL LIMITS ARE SHOWN FOR CONTRACTOR'S CONVENIENCE. ADDITIONAL PAVEMENT
REMOVAL MAY BE REQUIRED DEPENDING ON THE CONTRACTOR'S OPERATION. CONTRACTOR TO VERIFY FULL
LIMITS OF PAVEMENT REMOVAL PRIOR TO BID.

13. THE CONTRACTOR SHALL REMOVE AND DISPOSE OF ALL EXISTING STRUCTURES, CONCRETE PADS, UTILITIES
AND PAVEMENT WITHIN THE WORK LIMITS SHOWN UNLESS SPECIFICALLY IDENTIFIED TO REMAIN.  ITEMS TO
BE REMOVED INCLUDE BUT ARE NOT LIMITED TO: CONCRETE, PAVEMENT, CURBS,  UNDER GROUND PIPING,
SEWER GREASE TRAP, AND SEWER LINES.

14. COORDINATE ALL WORK WITHIN THE PUBLIC RIGHT OF WAYS WITH THE CITY OF PORTSMOUTH.
15. CONTRACTOR SHALL PROTECT ALL PROPERTY MONUMENTATION THROUGHOUT DEMOLITION AND

CONSTRUCTION OPERATIONS. SHOULD ANY MONUMENTATION BE DISTURBED BY THE CONTRACTOR, THE
CONTRACTOR SHALL EMPLOY A NEW HAMPSHIRE LICENSED SURVEYOR TO REPLACE DISTURBED MONUMENTS.

16. PROVIDE INLET PROTECTION BARRIERS AT ALL CATCH BASINS/CURB INLETS WITHIN CONSTRUCTION LIMITS
AS WELL AS CATCH BASINS/CURB INLETS THAT RECEIVE RUNOFF FROM CONSTRUCTION ACTIVITIES. INLET
PROTECTION BARRIERS SHALL BE MAINTAINED FOR THE DURATION OF THE PROJECT. INLET PROTECTION
BARRIERS SHALL BE "HIGH FLOW SILT SACK" BY ACF ENVIRONMENTAL OR EQUAL. INSPECT BARRIERS WEEKLY
AND AFTER EACH RAIN EVENT OF 0.25 INCHES OR GREATER. CONTRACTOR SHALL COMPLETE A MAINTENANCE
INSPECTION REPORT AFTER EACH INSPECTION. SEDIMENT DEPOSITS SHALL BE REMOVED AFTER EACH STORM
EVENT OR MORE OFTEN IF THE FABRIC BECOMES CLOGGED OR SEDIMENT HAS ACCUMULATED TO 1/3 THE
DESIGN DEPTH OF THE BARRIER.

17. EROSION CONTROL MEASURES SHALL BE INSTALLED PRIOR TO THE START OF ANY CLEARING OR DEMOLITION
ACTIVITIES.

18. THE CONTRACTOR SHALL PAY ALL COSTS NECESSARY FOR TEMPORARY PARTITIONING, BARRICADING,
FENCING, SECURITY AND SAFETY DEVICES REQUIRED FOR THE MAINTENANCE OF A CLEAN AND SAFE
CONSTRUCTION SITE.

19. SAW CUT AND REMOVE PAVEMENT AND CONSTRUCT PAVEMENT TRENCH PATCH FOR ALL UTILITIES TO BE
REMOVED AND PROPOSED UTILITIES LOCATED IN EXISTING PAVEMENT AREAS TO REMAIN.

20. THE CONTRACTOR SHALL ACQUIRE A PDA DIG PERMIT BEFORE ANY DISTURBANCE CAN TAKE PLACE. ALLOW 7
CALENDAR DAYS FOR PROCESSING.

21. BEFORE ANY DEWATERING IS PERFORMED, COORDINATION BETWEEN THE APPLICANT, PDA, NHDES AND THE
AIR FORCE IS REQUIRED TO DETERMINE PROPER PROCEDURES AND PERMITTING REQUIRED. AT A MINIMUM A
NHDES TEMPORARY DISCHARGE PERMIT IS REQUIRED.

22. ALL EXCESS SOIL RESULTING FROM THE CONSTRUCTION SHALL REMAIN ON SITE. COORDINATE WITH OWNER
AND PEASE DEVELOPMENT AUTHORITY ON FINAL LOCATION OF EXCESS MATERIALS. A SOIL MANAGEMENT PLAN
SHALL BE PREPARED FOR THE RELOCATION OF ANY CONTAMINATED MATERIALS TO BE RELOCATED DURING
CONSTRUCTION.

23. REMOVE TREES AND BRUSH AS REQUIRED FOR COMPLETION OF WORK. CONTRACTOR SHALL GRUB AND
REMOVE ALL STUMPS WITHIN LIMITS OF WORK AND DISPOSE OF OFF SITE IN ACCORDANCE WITH FEDERAL,
STATE, AND LOCAL LAWS AND REGULATIONS.

24. THE CONTRACTOR SHALL PHASE DEMOLITION AND CONSTRUCTION AS REQUIRED TO PROVIDE CONTINUOUS
SERVICE TO THE EXISTING BUSINESS THROUGHOUT THE CONSTRUCTION PERIOD. EXISTING BUSINESS
SERVICES INCLUDE, BUT ARE NOT LIMITED TO ELECTRICAL, COMMUNICATION, FIRE PROTECTION, DOMESTIC
WATER AND SEWER SERVICES. TEMPORARY SERVICES, IF REQUIRED, SHALL COMPLY WITH ALL FEDERAL,
STATE, LOCAL AND UTILITY COMPANY STANDARDS. CONTRACTOR SHALL PROVIDE DETAILED CONSTRUCTION
SCHEDULE TO OWNER PRIOR TO ANY DEMOLITION/CONSTRUCTION ACTIVITIES AND SHALL COORDINATE
TEMPORARY SERVICES TO ABUTTERS WITH THE UTILITY COMPANY AND AFFECTED. ABUTTER.

EXISTING TREES/SHRUBS

APPROXIMATE LIMIT OF PROPOSED SAW CUT

TBR
BLDG
TYP

COORD COORDINATE
TYPICAL
BUILDING
TO BE REMOVED

APPROXIMATE LIMIT OF
PAVEMENT TO BE REMOVED

LIMIT OF WORK
PROPOSED SILT SOCK

INLET PROTECTION SILT SACK

DMH DRAIN MANHOLE
CB CATCH BASIN

EXISTING CONDITIONS NOTES:

1. THE EXISTING CONDITIONS INFORMATION SHOWN IS BASED ON SURVEY DRAWINGS PROVIDED BY DOUCET
SURVEY TITLED "FOR TIGHE & BOND", DATED MAY 26, 2022.

2. THE DRAWINGS ARE BASED ON THE FOLLOWING DATUMS: HORIZONTAL NAD83; VERTICAL NAVD88.
3. CONTOUR LINES INDICATE ELEVATION CHANGE IN TWO FOOT INTERVALS.

LEGEND

EXISTING SHRUBS TBR

C-101.1
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SITE DATA BLOCK
LESSOR: PEASE DEVELOPMENT AUTHORITY
            55 INTERNATIONAL DRIVE
            PORTSMOUTH NH, 03801
APPLICANT: LONZA BIOLOGICS, INC.

101 INTERNATIONAL DRIVE
PORTSMOUTH NH, 03801

LOCATION: 101 INTERNATIONAL DRIVE
PORTSMOUTH NH, 03801
MAP 305 LOT 6

ZONING DISTRICT: AIRPORT BUSINESS AND COMMERCIAL ZONE (ABC)
PROPOSED USES: OFFICE/MANUFACTURING/RESEARCH AND DEVELOPMENT

DEVELOPMENT STANDARDS
AREA, YARD, AND HEIGHT REQUIREMENTS

REQUIRED/ALLOWED PROPOSED/PROVIDED
MINIMUM LOT AREA 5 ACRES   46.02 ACRES
MINIMUM LOT FRONTAGE 200 FEET                  1038 FEET
MINIMUM FRONT YARD              70 FEET                       112± FEET
MINIMUM SIDE YARD 30 FEET 30± FEET (EXISTING)
MINIMUM REAR YARD               50 FEET     50± FEET (EXISTING)
MAXIMUM BUILDING HEIGHT FAA CRITERIA 86 FEET
MINIMUM OPEN SPACE 25% OF LOT AREA 38.1%

OFF-STREET PARKING REQUIREMENTS:
PARKING SPACES REQUIRED:
INDUSTRIAL:

2 SPACES PER 3 EMPLOYEES LARGEST SHIFT:
ON LARGEST SHIFT 740 EMPLOYEES 494 SPACES
FUTURE EMPLOYEES 1250 EMPLOYEES 834 SPACES

COMPANY VEHICLES:
1 SPACE PER VEHICLE 1 VEHICLE 1 SPACE

TOTAL MINIMUM PARKING SPACES REQUIRED = 1,329 SPACES
TOTAL PARKING SPACES PROVIDED:
TOTAL PARKING SPACES PROVIDED = 419 SPACES (GARAGE & GARAGE

OVERFLOW PARKING)
160 SPACES (SURFACE PARKING)
200 SPACES (LYNX LOT)
700 SPACES (IRON PARCEL GARAGE)
1,479 SPACES

ADA ACCESSIBLE SPACES EXISTING = 15 SPACES
ADA ACCESSIBLE SPACES REQUIRED = 35 SPACES (INCLUDING 7 VAN SPACES)
ADA ACCESSIBLE SPACES PROPOSED = 35 SPACES (INCLUDING 7 VAN SPACES)

H

Y D

H

Y D

ENTER

2020 PREVIOUSLY
APPROVED WESTERN

 PARKING EXPANSION
20 SPACES (CONSTRUCTED

BY OTHERS)

2020 PREVIOUSLY
APPROVED NORTHERN
PARKING EXPANSION
22 SPACES

2020 PREVIOUSLY
APPROVED EASTERN
PARKING EXPANSION
18 SPACES (CONSTRUCTED
BY OTHERS)

PREVIOUSLY APPROVED IRON
PARCEL EXPANSION

2019 PREVIOUSLY
APPROVED 7-STORY

PARKING GARAGE
700 SPACES

(INCLUDING 14 ADA SPACES,
CONSTRUCTED BY OTHERS)

LONZA BIOLOGICS

2021 PREVIOUSLY
APPROVED PARKING

EXPANSION 200 SPACES

EXISTING GARAGE
419 SPACES

(INCLUDING 4 EXISTING ADA
SPACES AND 6 PROPOSED

ADA SPACES)

EXISTING SURFACE PARKING
160 SPACES
(INCLUDING 11 ADA SPACES,
CONSTRUCTED BY OTHERS)

2022 PROPOSED CAFE
EXPANSION PROJECT

112'
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CONSTRUCT RETAINING
WALL (SEE BLDG DRAWINGS

AND SITE NOTE #13)

PROPOSED UPPER
FLOOR DECK

CONSTRUCT
CONCRETE
SIDEWALK

PROPOSED BUILDING ADDITION
 2-STORY

CAFE
4,200 SF FOOTPRINT

BEGIN RETAINING WALL
AT BUILDING FACE

END RETAINING WALL
AT BUILDING FACE

CONSTRUCT 5' WIDE
BITUMINOUS SIDEWALK

UPPER FLOOR DECK
COLUMN (TYP, SEE
BUILDING PLANS)

BEGIN VGC
MEET/MATCH

EXISTING

BEGIN VGC
MEET/MATCH
EXISTING

CONSTRUCT VGC

MEET/MATCH EXISTING
SIDEWALK WIDTH

MEET/MATCH EXISTING
SIDEWALK WIDTH

REBUILD PAVEMENT SECTION,
MEET/MATCH EXISTING
PAVEMENT SECTION

CONSTRUCT TIP DOWN

BEGIN SBB
MEET/MATCH

EXISTING

END SBB
MEET/MATCH

EXISTING

CONSTRUCT SBB
MATCH EXISTING
SIZE AND SHAPE

RELOCATED LIGHT POST
(COORD W/ OWNER)

CONSTRUCT
4" DSYL

CONSTRUCT
4" DSYL

RELOCATED LIGHT POST
(COORD W/ OWNER)

100'R

SITE NOTES:
1. THE CONTRACTOR SHALL EMPLOY A NEW HAMPSHIRE LICENSED LAND SURVEYOR TO DETERMINE ALL LINES AND

GRADES.
2. CLEAN AND COAT VERTICAL FACE OF EXISTING PAVEMENT AT SAW CUT LINE WITH RS-1 EMULSION IMMEDIATELY

PRIOR TO PLACING NEW BITUMINOUS CONCRETE.
3. ALL MATERIALS AND CONSTRUCTION SHALL CONFORM WITH APPLICABLE FEDERAL, STATE, AND LOCAL CODES &

SPECIFICATIONS.
4. COORDINATE ALL WORK WITHIN PUBLIC RIGHT OF WAY WITH THE CITY OF PORTSMOUTH.
5. CONTRACTOR TO SUBMIT AS-BUILT PLANS IN DIGITAL FORMAT (.DWG AND .PDF FILES) ON DISK TO THE OWNER

AND ENGINEER UPON COMPLETION OF THE PROJECT. AS-BUILTS SHALL BE PREPARED AND CERTIFIED BY A NEW
HAMPSHIRE LICENSED LAND SURVEYOR.

6. ALL WORK SHALL CONFORM TO THE CITY OF PORTSMOUTH DEPARTMENT OF PUBLIC WORKS, STANDARD
SPECIFICATIONS AND WITH THE STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION, "STANDARD
SPECIFICATIONS OF ROAD AND BRIDGE CONSTRUCTION", CURRENT EDITION.

7. CONTRACTOR TO PROVIDE BACKFILL AND COMPACTION AT CURB LINE AFTER CONCRETE FORMS FOR SIDEWALKS
AND PADS HAVE BEEN STRIPPED.

8. ALL DIMENSIONS ARE TO THE FACE OF CURB UNLESS OTHERWISE NOTED.
9. ALL CONDITIONS ON THIS PLAN SHALL REMAIN IN EFFECT IN PERPETUITY PURSUANT TO THE REQUIREMENTS OF

THE SITE PLAN REVIEW REGULATIONS.
10. UPON COMPLETION OF CONSTRUCTION AND PRIOR TO RELEASE OF BOND, THE APPLICANT SHALL SUBMIT A LETTER

TO THE PEASE DEVELOPMENT AUTHORITY, SIGNED AND STAMPED BY A PROFESSIONAL ENGINEER, STATING
CONSTRUCTION HAS BEEN COMPLETED IN CONFORMANCE WITH THE APPROVED PLANS.

11. STRIPE PARKING AREAS AS SHOWN, INCLUDING PARKING SPACES AND ARROWS SHALL BE CONSTRUCTED USING
WHITE TRAFFIC PAINT. STOP BARS SHALL BE THERMOPLASTIC MATERIAL. THERMOPLASTIC MATERIAL SHALL MEET
THE REQUIREMENTS OF AASHTO AASHTO M249. (ALL MARKINGS EXCEPT STOP BARS TO BE CONSTRUCTED USING
WHITE TRAFFIC PAINT. ALL TRAFFIC PAINT SHALL MEET THE REQUIREMENTS OF AASHTO M248 TYPE "F").

12. ALL PAVEMENT MARKINGS AND SIGNS TO CONFORM TO "MANUAL ON  UNIFORM TRAFFIC CONTROL DEVICES",
"STANDARD ALPHABETS FOR HIGHWAY SIGNS AND PAVEMENT MARKINGS", AND THE AMERICANS WITH
DISABILITIES ACT REQUIREMENTS, LATEST EDITIONS.

13. RETAINING WALL SHALL BE DESIGNED AND STAMPED BY A NEW HAMPSHIRE LICENSED PROFESSIONAL ENGINEER
AND SHALL BE SUBMITTED TO PEASE DEVELOPMENT AUTHORITY FOR REVIEW.

14. IF A CRANE IS TO BE UTILIZED FOR CONSTRUCTION, CONTRACTOR SHALL SUBMIT FAA FORM 7460-1.

VERTICAL GRANITE CURB

BLDG
TYPICAL
COORDINATE

PROPOSED BUILDING

PROPOSED BITUMINOUS SIDEWALK

PROPOSED EDGE OF PAVEMENT
PROPERTY LINE

PROPOSED CONCRETE PAD

RETAINING WALL

LEGEND

PROPOSED PAVEMENT SECTION

BUILDING
TYP

COORD
VGC

PROPOSED UPPER FLOOR AREA
PROPOSED SAWCUT LINE
RELOCATED LIGHT POLE

SQUARE FOOTSF
WITHW/
SLOPED BITUMINOUS BERMSBB
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PROPOSED ADDITION
F.F.=74.00

EXISTING ROOF DRAIN
(COORD W/ BUILDING DWGS)

80

74.00

74.00

78

76

73.70

73.80

74.00 (HP)

73.80

TW:78.45
BW:73.85

TW:78.80
BW:74.00

73.65

73.45
TW:75.75
BW:73.50

73.5

PYD 1
RIM=73.00

10" INV IN=69.20 NE
10" INV OUT=69.10 SE

CONST 15 LF
10" HDPE
S=0.027

D

PDMH 1
RIM=74.60
12" INV IN=67.20 NW
12" INV IN=67.10 NE
12" INV OUT=67.10 SW

CONST 6 LF
10" HDPE
S=0.033

CONSTRUCT ROOF
DRAIN (COORD W/
BUILDING DWGS)

D

CONST 12 LF
12" HDPE
S=0.025

CONST 6 LF
12" HDPE
S=0.017

CONST 7 LF
12" HDPE
S=0.014

TW:75.00
BW:73.85

PDMH 2
RIM=75.05
12" INV IN=67.50 W
10" INV IN=68.85 NW
12" INV OUT=67.50 SE

74

D

PDMH 3
RIM=75.90

10" INV IN=68.70 NW
10" INV OUT=68.60 S

10" INV OUT=69.10 SE

D

CONSTRUCT JELLYFISH JF4-1-1
TREATMENT UNIT

RIM=75.40
10" INV IN=68.55 N

12" INV OUT=67.55 E

CONST 4 LF
10" HDPE
S=0.012

CONST 4 LF
12" HDPE
S=0.012

CONST 6 LF
10" HDPE
S=0.042

INSTALL ELIMINATOR HOOD
OIL & DEBRIS SEPARATOR
ON EXISTING CATCH BASIN
(SEE DETAIL)

TYP TYPICAL

PROPOSED MAJOR CONTOUR LINE

PROPOSED DRAIN LINE (TYP)
PROPOSED SILT SOCK

INLET PROTECTION SILT SACK

PROPOSED MINOR CONTOUR LINE

PROPOSED DRAIN MANHOLED

EROSION CONTROL NOTES:
1. INSTALL EROSION CONTROL BARRIERS AS SHOWN AS FIRST ORDER OF WORK.
2. SEE GENERAL EROSION CONTROL NOTES ON "EROSION CONTROL NOTES & DETAILS SHEET".
3. PROVIDE INLET PROTECTION AROUND ALL EXISTING AND PROPOSED CATCH BASIN INLETS WITHIN THE WORK

LIMITS AS WELL AS CATCH BASINS/CURB INLETS THAT RECEIVE RUNOFF FROM CONSTRUCTION ACTIVITIES.
MAINTAIN FOR THE DURATION OF THE PROJECT.

4. INSTALL STABILIZED CONSTRUCTION EXIT(S).
5. INSPECT INLET PROTECTION AND PERIMETER EROSION CONTROL MEASURES DAILY AND AFTER EACH RAIN

STORM OF 0.25 INCH OR GREATER. REPAIR/MODIFY PROTECTION AS NECESSARY TO MAXIMIZE EFFICIENCY OF
FILTER. REPLACE ALL FILTERS WHEN SEDIMENT IS 1/3 THE FILTER HEIGHT.

6. ALL DISTURBED AREAS NOT TO BE PAVED OR OTHERWISE TREATED SHALL RECEIVE 6" LOAM, SEED, FERTILIZER
AND MULCH.

7. CONSTRUCT EROSION CONTROL BLANKET ON ALL SLOPES STEEPER THAN 3:1.
8. PRIOR TO ANY WORK OR SOIL DISTURBANCE COMMENCING ON THE SUBJECT PROPERTY, INCLUDING MOVING OF

EARTH, THE APPLICANT SHALL INSTALL ALL EROSION AND SILTATION MITIGATION AND CONTROL MEASURES AS
REQUIRED BY STATE AND LOCAL PERMITS AND APPROVALS.

9. CONTRACTOR SHALL BE RESPONSIBLE TO CONTROL DUST AND WIND EROSION THROUGHOUT THE
CONSTRUCTION PERIOD. DUST CONTROL MEASURES SHALL INCLUDE, BUT ARE NOT LIMITED TO, SPRINKLING
WATER ON UNSTABLE SOILS SUBJECT TO ARID CONDITIONS.

10. THE CONTRACTOR SHALL REMOVE AND PROPERLY DISPOSE OF ALL TEMPORARY EROSION CONTROL DEVICES
UPON COMPLETION OF CONSTRUCTION.

11. ALL CATCH BASIN SUMPS AND PIPING SHALL BE THOROUGHLY CLEANED TO REMOVE ALL SEDIMENT AND DEBRIS
AFTER THE PROJECT HAS BEEN FULLY PAVED. PROVIDE COPIES OF REPORT TO PEASE DEVELOPMENT AUTHORITY.

12. TEMPORARY SOIL STOCKPILE SHALL BE SURROUNDED WITH PERIMETER CONTROLS AND SHALL BE STABILIZED
BY TEMPORARY EROSION CONTROL SEEDING. STOCKPILE AREAS TO BE LOCATED AS FAR AS POSSIBLE FROM
THE DELINEATED EDGE OF WETLANDS.

13. SAFETY FENCING SHALL BE PROVIDED AROUND STOCKPILES OVER 10 FT.
14. CONCRETE TRUCKS WILL BE REQUIRED TO WASH OUT (IF NECESSARY) SHOOTS ONLY WITHIN AREAS WHERE

CONCRETE HAS BEEN PLACED. NO OTHER WASH OUT WILL BE ALLOWED.

GRADING AND DRAINAGE NOTES:
1. COMPACTION REQUIREMENTS:

BELOW PAVED OR CONCRETE AREAS 95%
TRENCH BEDDING MATERIAL AND

SAND BLANKET BACKFILL 95%
BELOW LOAM AND SEED AREAS 90%

* ALL PERCENTAGES OF COMPACTION SHALL BE OF THE MAXIMUM DRY DENSITY AT THE OPTIMUM MOISTURE
CONTENT AS DETERMINED AND CONTROLLED IN ACCORDANCE WITH ASTM D-1557, METHOD C FIELD DENSITY
TESTS SHALL BE MADE IN ACCORDANCE WITH ASTM D-1556 OR ASTM-2922.

2. SEE EXISTING CONDITIONS PLAN FOR BENCHMARK INFORMATION. CONTRACTOR TO VERIFY BENCHMARK
LOCATIONS AND ELEVATIONS PRIOR TO CONSTRUCTION.

3. ALL STORM DRAINAGE PIPES SHALL BE HIGH DENSITY POLYETHYLENE (HANCOR HI-Q, ADS N-12 OR EQUAL).
4. ADJUST ALL MANHOLES, CATCH BASINS, CURB BOXES, ETC. WITHIN LIMITS OF WORK TO FINISH GRADE.
5. CONTRACTOR SHALL PROVIDE A FINISH PAVEMENT SURFACE AND LAWN AREAS FREE OF LOW SPOTS AND

PONDING AREAS.
6. CONTRACTOR SHALL THOROUGHLY CLEAN ALL CATCH BASINS AND DRAIN LINES, WITHIN THE LIMIT OF

WORK, OF SEDIMENT IMMEDIATELY UPON COMPLETION OF CONSTRUCTION. PROVIDE COPIES OF REPORT TO
PEASE DEVELOPMENT AUTHORITY.

7. ALL MATERIALS AND CONSTRUCTION SHALL CONFORM WITH APPLICABLE FEDERAL, STATE AND LOCAL CODES.
8. ALL DISTURBED AREAS NOT TO BE PAVED OR OTHERWISE TREATED SHALL RECEIVE 6" LOAM, SEED

FERTILIZER AND MULCH.
9. ALL STORM DRAIN CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE NHDOT STANDARD SPECIFICATIONS

FOR HIGHWAYS AND BRIDGES, LATEST EDITION.
10. ALL WORK SHALL CONFORM TO THE CITY OF PORTSMOUTH DEPARTMENT OF PUBLIC WORKS, STANDARD

SPECIFICATIONS AND WITH THE STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION, "STANDARD
SPECIFICATIONS OF ROAD AND BRIDGE CONSTRUCTION", CURRENT EDITION.

11. SEE EXISTING CONDITIONS PLAN FOR BENCH MARK INFORMATION.
12. SEE UTILITY PLAN FOR ALL SITE UTILITY INFORMATION.
13. CONTRACTOR TO SUBMIT AS-BUILT PLANS IN DIGITAL FORMAT (.DWG AND .PDF FILES) ON DISK TO THE

OWNER AND ENGINEER UPON COMPLETION OF THE PROJECT. AS-BUILTS SHALL BE PREPARED AND CERTIFIED
BY A NEW HAMPSHIRE LICENSED LAND SURVEYOR.

PROPOSED YARD DRAIN

PYD PROPOSED YARD DRAIN
INV INVERT

PDMH PROPOSED DRAIN MANHOLE
CONST CONSTRUCT

EXISTING DRAIN MANHOLED

TW
BOTTOM OF WALLBW
TOP OF WALL

EXISTING CATCH BASIN

LEGEND

80
78

COORDINATECOORD
WITHW/
LINEAR FEETLF
HIGH DENSITY POLYETHYLENEHDPE
FINISH FLOORF.F.

GRADING, DRAINAGE, AND
EROSION CONTROL PLAN

C-103

CHECKED BY:

DRAWN BY:

FILE:

APPROVED BY:

Portsmouth,
New Hampshire

Cafe
Expansion

Lonza Biologics

DATE:

PROJECT NO:

Pl
ot

te
d 

O
n:

Ju
n 

20
, 

20
22

-2
:5

7p
m

 B
y:

 C
K
rz

cu
ik

La
st

 S
av

ed
:6

/2
0/

20
22

Ti
gh

e 
&

 B
on

d:
J:

\L
\L

07
00

 L
on

za
 B

io
lo

gi
cs

 E
xp

an
si

on
 w

as
 1

57
6F

\0
23

_C
af

e 
Ex

pa
ns

io
n\

D
ra

w
in

gs
_F

ig
ur

es
\A

ut
oC

A
D

\L
-0

70
0-

02
3-

C
-D

S
G

N
.d

w
g

SCALE:

L-0700-023

AS SHOWN

June 21, 2022

L-0700-023-C-DSGN.DWG

CJK

NAH

PMC

MARK DATE DESCRIPTION

N

00 20' 40'

GRAPHIC SCALE

PATRICK
CRIMMINS
No.12378

6/21/22

6/21/22



INTERNATIONAL DRIVE

CONSTRUCT DRAIN CLEANOUT
(SEE DETAIL)

CAP=81.15

CONSTRUCT GREASE WASTE LINE
4 LF 4" PVC @ S = 0.029

INV @ BLDG = 69.20 (COORD
W/ BUILDING DWGS)

S S

CONSTRUCT GREASE TRAP
(COORD SIZE WITH OWNER)
RIM=73.90
INV IN=67.75 NW
INV OUT=67.25 SE

S

PSMH 3
RIM=73.80
INV IN=67.10 NW
INV IN=67.10 NE
INV OUT=67.00 SW

PS PS

CONSTRUCT 65 LF
4" PVC SDR 35

S = 0.020

S

PS
PS

PS

CONSTRUCT 80 LF
6" PVC SDR 35
S = 0.020

D

D

PT

S

PSMH 1
RIM=66.05

INV IN=58.15 NE
INV IN=58.15 NW

INV OUT=58.05 SE

PS
PS

CONSTRUCT 52 LF
6" PVC SDR 35
S = 0.020

APPROXIMATE LOCATION OF EXISTING
TELECOMMUNICATIONS LINE

(CONTRACTOR TO VERIFY IN FIELD)

CONNECT TO EXISTING
TELECOMMUNICATIONS LINE

(COORD WITH UTILITY COMPANY)
(CONTRACTOR TO VERIFY IN FIELD)

CONSTRUCT TELECOMMUNICATIONS
CONNECTION (COORD WITH UTILITY

COMPANY & BLDG DRAWINGS)

CONSTRUCT 2 LF
6" PVC SDR 35
S=0.025

PSMH 2
W/ INTERNAL DROP
RIM=72.85
INV IN=65.30 NE
INV OUT=59.30 SW

CONST SANITARY
SERVICE CONNECTION
3 LF 4" PVC @ S = 0.020
INV @ BLDG = 67.20 (COORD
W/ BUILDING DWGS)

CONSTRUCT 6 LF
8" PVC SDR 35
FERNCO COUPLING TO
EXISTING PIPE

CONSTRUCT 6 LF
8" PVC SDR 35

FERNCO COUPLING TO
EXISTING PIPE

RELOCATED PROPANE TANK
(COORD W/ OWNER)

D

D

UTILITY NOTES:
1. THE LOCATIONS OF EXISTING UNDERGROUND UTILITIES ARE APPROXIMATE AND THE LOCATIONS ARE NOT

GUARANTEED BY THE OWNER OR ENGINEER. IT IS THE CONTRACTOR'S RESPONSIBILITY TO LOCATE ALL
UTILITIES, ANTICIPATE CONFLICTS, REPAIR EXISTING UTILITIES, AND RELOCATE EXISTING UTILITIES REQUIRED
TO COMPLETE THE WORK AT NO ADDITIONAL COST TO THE OWNER.

2. COORDINATE ALL UTILITY WORK WITH APPROPRIATE UTILITY COMPANY.
· WATER - CITY OF PORTSMOUTH
· SEWER - CITY OF PORTSMOUTH
· COMMUNICATIONS - CONSOLIDATED COMMUNICATIONS

3. SEE EXISTING CONDITIONS PLAN FOR BENCHMARK INFORMATION.
4. COORDINATE ALL WORK WITHIN PUBLIC RIGHT OF WAYS WITH THE CITY OF PORTSMOUTH.
5. CONTRACTOR SHALL MAINTAIN UTILITY SERVICES TO ABUTTING PROPERTIES THROUGHOUT CONSTRUCTION.
6. ALL ELECTRICAL MATERIAL WORKMANSHIP SHALL CONFORM TO THE NATIONAL ELECTRIC CODE, LATEST EDITION,

AND ALL APPLICABLE STATE AND LOCAL CODES.
7. THE CONTRACTOR SHALL OBTAIN, PAY FOR, AND COMPLY WITH ALL REQUIRED PERMITS, ARRANGE FOR ALL

INSPECTIONS, AND SUBMIT COPIES OF ACCEPTANCE CERTIFICATES TO THE OWNER PRIOR TO THE COMPLETION
OF THIS PROJECT.

8. THE CONTRACTOR SHALL PROVIDE AND INSTALL ALL MANHOLES, BOXES, FITTINGS, CONNECTORS, COVER
PLATES, AND OTHER MISCELLANEOUS ITEMS NOT NECESSARILY DETAILED ON THESE DRAWINGS TO RENDER
INSTALLATION OF UTILITIES COMPLETE AND OPERATIONAL.

9. THE CONTRACTOR SHALL CONTACT "DIG-SAFE" 72 HOURS PRIOR TO COMMENCING CONSTRUCTION. THE
CONTRACTOR SHALL HAVE THE "DIG-SAFE" NUMBER ON SITE AT ALL TIMES.

10. SAW CUT AND REMOVE PAVEMENT AND CONSTRUCT PAVEMENT TRENCH PATCHES FOR ALL PROPOSED UTILITIES
LOCATED IN EXISTING PAVEMENT AREAS TO REMAIN.

11. HYDRANTS, GATE VALVES, FITTINGS, ETC. SHALL MEET THE REQUIREMENTS OF PEASE DEVELOPMENT AUTHORITY
AND THE CITY OF PORTSMOUTH.

12. SEE GRADING, DRAINAGE & EROSION CONTROL PLAN FOR PROPOSED GRADING AND EROSION CONTROL
MEASURES.

13. THE EXACT LOCATION OF NEW UTILITY SERVICES AND CONNECTIONS SHALL BE COORDINATED WITH THE
BUILDING DRAWINGS AND THE APPLICABLE UTILITY COMPANIES.

14. ADJUST ALL MANHOLES, CATCH BASINS, CURB BOXES, ETC. WITHIN LIMITS OF WORK TO FINISH GRADE.
15. ALL UNDERGROUND CONDUITS SHALL HAVE NYLON PULL ROPES TO FACILITATE PULLING CABLES.
16. CONTRACTOR TO SUBMIT AS-BUILT PLANS ON REPRODUCIBLE MYLARS AND IN DIGITAL FORMAT (.DWG FILES) TO

THE OWNER AND ENGINEER UPON COMPLETION OF THE PROJECT. AS-BUILTS SHALL BE PREPARED AND
CERTIFIED BY A NEW HAMPSHIRE LICENSED LAND SURVEYOR OR PROFESSIONAL ENGINEER.

TYP TYPICAL

EXISTING GAS

S

EXISTING WATER
EXISTING STORM DRAIN

EXISTING OVERHEAD WIRE
EXISTING SEWER

EXISTING CATCH BASIN

EXISTING HYDRANT

EXISTING SEWER MANHOLE

INV INVERT
PSMH PROPOSED SEWER MANHOLE
CONST CONSTRUCT

EXISTING ELECTRIC MANHOLE

RELOCATED LIGHT POLE BASE AND FIXTURES

LEGEND

PS
PT

PROPOSED SEWER LINE
PROPOSED TELECOMMUNICATIONS LINE

PROPOSED SEWER MANHOLE

S

S PROPOSED GREASE TRAP

RELOCATED PROPANE TANK

LF LINEAR FEET
COORD COORDINATE
BLDG BUILDING
W/ WITH

UTILITY PLAN
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INTERNATIONAL DRIVE

S S

S

PS PS

S

PS
PS

PS

D

D

PT

S
PS

PS

2VT
2VT

2PC

8JC

D

D

LANDSCAPE NOTES:
1. THE CONTRACTOR SHALL FURNISH AND PLANT ALL PLANTS IN QUANTITIES AS SHOWN ON THIS PLAN. NO

SUBSTITUTIONS WILL BE PERMITTED UNLESS APPROVED BY OWNER. ALL PLANTS SHALL BE NURSERY GROWN.
2. ALL PLANTS SHALL BE NURSERY GROWN AND PLANTS AND WORKMANSHIP SHALL CONFORM TO THE

AMERICAN ASSOCIATION OF NURSERYMEN STANDARDS, INCLUDING BUT NOT LIMITED TO SIZE, HEALTH,
SHAPE, ETC., AND SHALL BE SUBJECT TO THE APPROVAL OF THE LANDSCAPE ARCHITECT PRIOR TO ARRIVAL
ON-SITE AND AFTER PLANTING.

3. PLANT STOCK SHALL BE GROWN WITHIN THE HARDINESS ZONES 4 THRU 7 ESTABLISHED BY THE PLANT
HARDINESS ZONE MAP, MISCELLANEOUS PUBLICATIONS NO. 814, AGRICULTURAL RESEARCH SERVICE,
UNITED STATES DEPARTMENT AGRICULTURE, LATEST REVISION.

4. PLANT MATERIAL SHALL BEAR THE SAME RELATIONSHIP TO FINISHED GRADE AS TO THE ORIGINAL PLANTING
GRADE PRIOR TO DIGGING.

5. THE NUMBER OF EACH INDIVIDUAL PLANT TYPE AND SIZE PROVIDED IN THE PLANT LIST OR ON THE PLAN IS
FOR THE CONTRACTOR'S CONVENIENCE ONLY.  IF A DISCREPANCY EXISTS BETWEEN THE NUMBER OF PLANTS
ON THE LABEL AND THE NUMBER OF SYMBOLS SHOWN ON THE DRAWINGS, THE GREATER NUMBER SHALL
APPLY.

6. NO SUBSTITUTION OF PLANT MATERIALS WILL BE ALLOWED WITHOUT THE PRIOR WRITTEN APPROVAL OF THE
OWNER'S REPRESENTATIVE.

7. THE CONTRACTOR SHALL LOCATE, VERIFY AND MARK ALL EXISTING AND NEWLY INSTALLED UNDERGROUND
UTILITIES PRIOR TO ANY LAWN WORK OR PLANTING. ANY CONFLICTS WHICH MIGHT OCCUR BETWEEN
PLANTING AND UTILITIES SHALL IMMEDIATELY BE REPORTED TO THE OWNER SO THAT ALTERNATE PLANTING
LOCATIONS CAN BE DETERMINED.

8. ALL DISTURBED AREAS NOT TO BE PAVED OR OTHERWISE TREATED, SHALL RECEIVE 6" OF LOAM AND SEED.
NO FILL SHALL BE PLACED IN ANY WETLAND AREA.

9. THREE INCHES (3") OF BARK MULCH IS TO BE USED AROUND THE TREE AND SHRUB PLANTING AS SPECIFIED
IN THE DETAILS. WHERE BARK MULCH IS TO BE USED IN A CURBED ISLAND THE BARK MULCH SHALL MEET
THE TOP INSIDE EDGE OF THE CURB. ALL OTHER AREAS SHALL RECEIVE 6" INCHES OF LOAM AND SEED.

10. SEE PLANTING DETAILS AND SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS.
11. TREE STAKES SHALL REMAIN IN PLACE FOR NO LESS THAN 6 MONTHS AND NO MORE THAN 1 YEAR.
12. PLANTING SHALL BE COMPLETED FROM APRIL 15TH THROUGH OCTOBER 1ST. NO PLANTING DURING JULY AND

AUGUST UNLESS SPECIAL PROVISIONS ARE MADE FOR DROUGHT.

13. PARKING AREA PLANTED ISLANDS TO HAVE MINIMUM OF 1'-0" TOPSOIL PLACED TO WITHIN 3 INCHES OF THE
TOP OF CURB ELEVATION. REMOVE ALL CONSTRUCTION DEBRIS BEFORE PLACING TOPSOIL.

14. TREES SHALL BE PRUNED IN ACCORDANCE WITH THE LATEST EDITION OF ANSI A300 'TREES, SHRUBS AND
OTHER WOOD PLANT MAINTENANCE STANDARD PRACTICES.

15. ALL PLANTS SHALL BE WATERED THOROUGHLY TWICE DURING THE FIRST 24 HOUR PERIOD AFTER PLANTING.
ALL PLANTS SHALL BE WATERED WEEKLY, OR MORE OFTEN, IF NECESSARY DURING THE FIRST GROWING
SEASON. LANDSCAPE CONTRACTOR SHALL COORDINATE WATERING SCHEDULE WITH OWNER DURING THE
ONE (1) YEAR GUARANTEE PERIOD.

16. EXISTING TREES AND SHRUBS SHOWN ON THE PLAN ARE TO REMAIN UNDISTURBED. ALL EXISTING TREES
AND SHRUBS SHOWN TO REMAIN ARE TO BE PROTECTED WITH A 4-FOOT SNOW FENCE PLACED AT THE DRIP
LINE OF THE BRANCHES OR AT 8 FEET MINIMUM FROM THE TREE TRUNK. ANY EXISTING TREE OR SHRUB
SHOWN TO REMAIN, WHICH IS REMOVED DURING CONSTRUCTION, SHALL BE REPLACED BY A TREE OF
COMPARABLE SIZE AND SPECIES TREE OR SHRUB.

17. THE CONTRACTOR SHALL GUARANTEE ALL PLANTINGS TO BE IN GOOD HEALTHY, FLOURISHING AND
ACCEPTABLE CONDITION FOR A PERIOD OF ONE (1) YEAR BEGINNING AT THE DATE OF ACCEPTANCE OF
SUBSTANTIAL COMPLETION. ALL GRASSES, TREES AND SHRUBS THAT, IN THE OPINION OF THE LANDSCAPE
ARCHITECT, SHOW LESS THAN 80% HEALTHY GROWTH AT THE END OF ONE YEAR PERIOD SHALL BE REPLACED
BY THE CONTRACTOR.

18. UPON EXPIRATION OF THE CONTRACTOR'S ONE YEAR GUARANTEE PERIOD, THE OWNER SHALL BE
RESPONSIBLE FOR LANDSCAPE MAINTENANCE INCLUDING WATERING DURING PERIODS OF DROUGHT

19. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTING ALL PLANTING AND LAWNS AGAINST DAMAGE
FROM ONGOING CONSTRUCTION. THIS PROTECTION SHALL BEGIN AT THE TIME THE PLANT IS INSTALLED AND
CONTINUE UNTIL THE FORMAL ACCEPTANCE  OF ALL THE PLANTINGS.

20. PRE-PURCHASE PLANT MATERIAL AND ARRANGE FOR DELIVERY TO MEET PROJECT SCHEDULE AS REQUIRED IT
MAY BE NECESSARY TO PRE-DIG CERTAIN SPECIES WELL IN ADVANCE OF ACTUAL PLANTING DATES.

PROPOSED DECIDUOUS TREE

PROPOSED SHRUB

LEGEND

PLANT SCHEDULE

CODE COMMON NAME SIZE REMARKS

TREES

PC PRUNUS CERASIFERA
"THUNDERCLOUD" THUNDERCLOUD PLUMB 2-2 12" CALIPER B & B

SHRUBS

JC JUNIPERUS COMMUNIS
'BLUEBERRY DELIGHT' BLUEBERRY DELIGHT JUNIPER 3 GALLON CONTAINER

VT VIBURNUM TRILOBUM
'COMPACTA'

COMPACT AMERICAN
CRANBERRY 5 GALLON CONTAINER

LANDSCAPE PLAN
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WIDE BELT TYPE TREE TIES.
(CHAIN LOCK OR EQUAL)

2" SQ. HARDWOOD STAKES
UNPAINTED, 10' LONG,

DRIVE AT ANGLE DRAW TO
VERTICAL. (3 PER TREE) WIDTH OF PIT SHALL

BE 3 TIMES WIDTH
OF ROOT BALL (10'
MIN IN LEDGE)
(SCARIFY AND SLOPE
SIDES OF PIT)

3" BARK MULCH ON
WEED BARRIER
FABRIC (MIRAFI
MIRASCAPE OR
APPROVED EQUAL)

3" EARTH
SAUCER

UNTIE BURLAP & ROLL
BACK FROM TOP 1/3 OF
ROOT BALL. IF THE
PLASTIC BURLAP IS
USED, REMOVE
COMPLETELY.

PLANTING SOIL
MIX - FOUR PARTS
TOP SOIL & ONE
PART MANURE

EXISTING SUBGRADE
TAMPED PLANTING MIX

3"

PLANTING SOIL MIX
TO TOP OF CURB

BITUMINOUS
CONCRETE
PAVEMENT

LAWNCURBED ISLAND
CONDITION

3"

12"

12" MIN. IN EARTH
24" MIN IN LEDGE

NOTES:
1. PLANT AT SAME DEPTH AS PREVIOUSLY PLANTED OR WITHIN 2" ABOVE.
2. NEW TREE ROOT FLARES SHALL BE PLANTED AT FINISH GRADE.

DECIDUOUS TREE PLANTING 
NO SCALE

BARK MULCH 3" ABOVE CURB (ON WEED
BARRIER FABRIC) DON NOT PLACE ANY

BARK MULCH AGAINST THE SHRUB TRUNK

PLANTING SOIL MIX
TO TOP OF CURB

CURB

BITUMINOUS
CONCRETE
PAVEMENT

3" BARK MULCH ON WEED BARRIER
FABRIC (MIRAFI MIRASCAPE OR

APPROVED EQUAL)

WIDTH OF PIT SHALL BE 3
TIMES THE WIDTH OF
ROOT BALL (5' MIN IN
LEDGE)(SCARIFY AND
SLOPE SIDES OF PIT)

3" EARTH SAUCER

PLANTING SOIL MIX:
DECIDUOUS- FOUR PARTS
TOPSOIL & ONE PART MANURE
EVERGREEN- FOUR PARTS
TOPSOIL & ONE PART PEAT
HUMUS

COMPACTED
SUBGRADE

TAMPED PLANTING MIX

UNTIE BURLAP & ROLL
BACK 1/3 OF ROOT
BALL. IF PLASTIC
BURLAP IS USED,
REMOVE COMPLETELY

6" MIN. IN EARTH
18" MIN. IN LEDGE

NURSERY DUG
BALL & BURLAP

LAWN CONDITION

CONTAINER GROWN
REMOVE CONTAINER

CURBED ISLAND
CONDITION

NOTE:
1. PLANT AT SAME DEPTH AS PREVIOUSLY

PLANTED, OR WITHIN 2" ABOVE.

3"
3"

SHRUB PLANTING
NO SCALE
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WORK AREA

WORK AREA

STAKE ON 10'
LINEAL SPACING

SILT
SOCK

2" X 2" WOODEN STAKE
SILT SOCK

(12" TYPICAL)

12"
MIN.

3"

PLAN VIEW

SIDE VIEW
AREA TO BE
PROTECTED

AREA TO BE
PROTECTED

WATER
FLOW

3:1 MAX. SLOPE
SIDE SLOPES TO

BE STABILIZED

DIKE, IF
NECESSARY,

TO DIVERT
FLOW INTO

TRAP
EXCAVATION FOR
REQUIRED STORAGE

WEIR OR
EMBANKMENT IF

USING STONE
OUTLET OR PIPE

OUTLET

PLAN

SECTION

PERFORATED
RISER IF
USING PIPE
OUTLET

NOTES:
1.  THE TRAP SHALL BE INSTALLED AS CLOSE TO THE DISTURBED AREA AS POSSIBLE.
2. THE MAXIMUM CONTRIBUTING AREA TO A SINGLE TRAP SHALL BE LESS THAN 5 ACRES.
3. THE MINIMUM VOLUME OF THE TRAP SHALL BE 3,600 CUBIC FEET OF STORAGE FOR EACH

ACRE OF DRAINAGE AREA.
4. TRAP OUTLET SHALL BE MINIMUM OF ONE FOOT BELOW THE CREST OF THE TRAP.
5. TRAP SHALL DISCHARGE TO A STABILIZED AREA.
6. TRAP SHALL BE CLEANED WHEN 50 PERCENT OF THE ORIGINAL VOLUME IS FILLED.
7. MATERIALS REMOVED FROM THE TRAP SHALL BE PROPERLY DISPOSED OF AND STABILIZED.

FL
O

W

FLOW
FLOW

MIRAFI FW-700
OR EQUAL

75' (MIN)
50' (MIN) WITH 3-6"

DIVERSION BERM PROVIDED

75' (MIN)
50' (MIN) WITH 3-6" DIVERSION

BERM PROVIDED

FULL
DRIVE WIDTH

(10' MIN)

6" (MIN)

3" CRUSHED
STONE

3"(MIN)

PLAN VIEW

SIDE VIEW
NOTES:
1. THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH WILL PREVENT TRACKING OF

SEDIMENT FROM THE SITE. WHEN WASHING IS REQUIRED, IT SHALL BE DONE SO RUNOFF
DRAINS INTO AN APPROVED SEDIMENT TRAPPING DEVICE. ALL SEDIMENT SHALL BE
PREVENTED FROM ENTERING STORM DRAINS, DITCHES, OR WATERWAYS

DIVERSION BERM
(OPTIONAL)

SLOPE

SLOPE

GENERAL PROJECT INFORMATION
PROJECT LESSOR: PEASE DEVELOPMENT AUTHORITY

55 INTERNATIONAL DRIVE
PORTSMOUTH, NH 03801

PROJECT APPLICANT: LONZA BIOLOGICS
101 INTERNATIONAL DRIVE
PORTSMOUTH, NH 03801

PROJECT ADDRESS: 101 INTERNATIONAL DRIVE
PORTSMOUTH, NH 03801

PROJECT LATITUDE: 43°-04'-57"N
PROJECT LONGITUDE: 70°-48'-16"W

PROJECT DESCRIPTION
THE PROJECT CONSISTS OF THE EXPANSION OF LONZA BIOLOGICS CAFE FACILITIES, WHICH
INCLUDES THE CONSTRUCTION OF A 4,200 SF, 2-STORY ADDITION AND ASSOCIATED SITE
IMPROVEMENTS.

DISTURBED AREA
THE TOTAL AREA TO BE DISTURBED IS APPROXIMATELY 0.40 ACRES.

SOIL CHARACTERISTICS
BASED ON THE WEB SOIL SURVEY REPORT GENERATED ON MAY 10TH 2022, THE SITE SOILS
CONSIST OF URBAN LAND AND THEREFORE DO NOT HAVE AN ASSOCIATED DRAINAGE CLASS.

NAME OF RECEIVING WATERS
THE STORM WATER RUNOFF WILL ULTIMATELY DISCHARGE INTO HODGSON BROOK

CONSTRUCTION SEQUENCE OF MAJOR ACTIVITIES:
1. CUT AND CLEAR TREES.
2. CONSTRUCT TEMPORARY AND PERMANENT SEDIMENT, EROSION AND DETENTION CONTROL

FACILITIES. EROSION, SEDIMENT AND DETENTION MEASURES SHALL BE INSTALLED PRIOR
TO ANY EARTH MOVING OPERATIONS THAT WILL INFLUENCE STORMWATER RUNOFF SUCH
AS:

· NEW CONSTRUCTION
· CONTROL OF DUST
· CONSTRUCTION DURING LATE WINTER AND EARLY SPRING

3. ALL PERMANENT DITCHES, SWALES, DETENTION, RETENTION AND SEDIMENTATION BASINS
TO BE STABILIZED USING THE VEGETATIVE AND NON-STRUCTURAL BMPS PRIOR TO
DIRECTING RUNOFF TO THEM.

4. CLEAR AND DISPOSE OF DEBRIS.
5. CONSTRUCT TEMPORARY CULVERTS AND DIVERSION CHANNELS AS REQUIRED.
6. GRADE AND GRAVEL ROADWAYS AND PARKING AREAS - ALL ROADS AND PARKING AREA

SHALL BE STABILIZED WITHIN 72 HOURS OF ACHIEVING FINISHED GRADE.
7. BEGIN PERMANENT AND TEMPORARY SEEDING AND MULCHING. ALL CUT AND FILL SLOPES

SHALL BE SEEDED AND MULCHED WITHIN 72 HOURS OF ACHIEVING FINISHED GRADE.
8. DAILY, OR AS REQUIRED, CONSTRUCT TEMPORARY BERMS, DRAINS, DITCHES, PERIMETER

EROSION CONTROL MEASURES, SEDIMENT TRAPS, ETC., MULCH AND SEED AS REQUIRED.
9. SEDIMENT TRAPS AND/OR BASINS SHALL BE USED AS NECESSARY TO CONTAIN RUNOFF

UNTIL SOILS ARE STABILIZED.
10. FINISH PAVING ALL ROADWAYS AND PARKING LOTS.
11. INSPECT AND MAINTAIN ALL EROSION AND SEDIMENT CONTROL MEASURES.
12. COMPLETE PERMANENT SEEDING AND LANDSCAPING.
13. REMOVE TRAPPED SEDIMENTS FROM COLLECTOR DEVICES AS APPROPRIATE AND THEN

REMOVE TEMPORARY EROSION CONTROL MEASURES.

SPECIAL CONSTRUCTION NOTES:
1. THE CONSTRUCTION SEQUENCE MUST LIMIT THE DURATION AND AREA OF DISTURBANCE.
2. THE PROJECT IS TO BE MANAGED IN A MANNER THAT MEETS THE REQUIREMENTS AND

INTENT OF RSA 430:53 AND CHAPTER AGR 3800 RELATIVE TO INVASIVE SPECIES.

EROSION CONTROL NOTES:
1. ALL EROSION CONTROL MEASURES AND PRACTICES SHALL CONFORM TO THE "NEW

HAMPSHIRE STORMWATER MANUAL VOLUME 3: EROSION AND SEDIMENT CONTROLS DURING
CONSTRUCTION" PREPARED BY THE NHDES.

2. PRIOR TO ANY WORK OR SOIL DISTURBANCE, CONTRACTOR SHALL SUBMIT SHOP
DRAWINGS FOR EROSION CONTROL MEASURES AS REQUIRED IN THE PROJECT MANUAL.

3. CONTRACTOR SHALL INSTALL TEMPORARY EROSION CONTROL BARRIERS, INCLUDING HAY
BALES, SILT FENCES, MULCH BERMS, SILT SACKS AND SILT SOCKS AS SHOWN IN THESE
DRAWINGS AS THE FIRST ORDER OF WORK.

4. SILT SACK INLET PROTECTION SHALL BE INSTALLED IN ALL EXISTING AND PROPOSED
CATCH BASIN INLETS WITHIN THE WORK LIMITS AND BE MAINTAINED FOR THE DURATION
OF THE PROJECT.

5. PERIMETER CONTROLS INCLUDING SILT FENCES, MULCH BERM, SILT SOCK, AND/OR HAY
BALE BARRIERS SHALL BE MAINTAINED FOR THE DURATION OF THE PROJECT UNTIL
NON-PAVED AREAS HAVE BEEN STABILIZED.

6. THE CONTRACTOR SHALL REMOVE AND PROPERLY DISPOSE OF ALL TEMPORARY EROSION
CONTROL DEVICES UPON COMPLETION OF CONSTRUCTION.

7. ALL DISTURBED AREAS NOT OTHERWISE BEING TREATED SHALL RECEIVE 6" LOAM, SEED
AND FERTILIZER.

8. INSPECT ALL INLET PROTECTION AND PERIMETER CONTROLS WEEKLY AND AFTER EACH RAIN
STORM OF 0.25 INCH OR GREATER. REPAIR/MODIFY PROTECTION AS NECESSARY TO
MAXIMIZE EFFICIENCY OF FILTER. REPLACE ALL FILTERS WHEN SEDIMENT IS 1/3 THE FILTER
HEIGHT.

9. CONSTRUCT EROSION CONTROL BLANKETS ON ALL SLOPES STEEPER THAN 3:1.

STABILIZATION:
1. AN AREA SHALL BE CONSIDERED STABLE WHEN ONE OF THE FOLLOWING HAS OCCURRED:

A. BASE COURSE GRAVELS HAVE BEEN INSTALLED IN AREAS TO BE PAVED;
B. A MINIMUM OF 85% VEGETATED GROWTH HAS BEEN ESTABLISHED;
C. A MINIMUM OF 3" OF NON-EROSIVE MATERIAL SUCH AS STONE OR RIPRAP HAS BEEN

INSTALLED;
D. EROSION CONTROL BLANKETS HAVE BEEN PROPERLY INSTALLED.;
E. IN AREAS TO BE PAVED, “STABLE” MEANS THAT BASE COURSE GRAVELS MEETING THE

REQUIREMENTS OF NHDOT STANDARD FOR ROAD AND BRIDGE CONSTRUCTION, 2016,
ITEM 304.2 HAVE BEEN INSTALLED.

2. WINTER STABILIZATION PRACTICES:
A. ALL PROPOSED VEGETATED AREAS THAT DO NOT EXHIBIT A MINIMUM OF 85 PERCENT

VEGETATIVE GROWTH BY OCTOBER 15, OR WHICH ARE DISTURBED AFTER OCTOBER 15,
SHALL BE STABILIZED BY SEEDING AND INSTALLING EROSION CONTROL BLANKETS ON
SLOPES GREATER THAN 3:1, AND SEEDING AND PLACING 3 TO 4 TONS OF MULCH PER
ACRE, SECURED WITH ANCHORED NETTING, ELSEWHERE. THE INSTALLATION OF
EROSION CONTROL BLANKETS OR MULCH AND NETTING SHALL NOT OCCUR OVER
ACCUMULATED SNOW OR ON FROZEN GROUND AND SHALL BE COMPLETED IN ADVANCE
OF THAW OR SPRING MELT EVENTS;

B. ALL DITCHES OR SWALES WHICH DO NOT EXHIBIT A MINIMUM OF 85 PERCENT
VEGETATIVE GROWTH BY OCTOBER 15, OR WHICH ARE DISTURBED AFTER OCTOBER 15,
SHALL BE STABILIZED TEMPORARILY WITH STONE OR EROSION CONTROL BLANKETS
APPROPRIATE FOR THE DESIGN FLOW CONDITIONS;

C. AFTER OCTOBER 15, INCOMPLETE ROAD OR PARKING SURFACES, WHERE WORK HAS
STOPPED FOR THE WINTER SEASON, SHALL BE PROTECTED WITH A MINIMUM OF 3
INCHES OF CRUSHED GRAVEL PER NHDOT ITEM 304.3, OR IF CONSTRUCTION IS TO
CONTINUE THROUGH THE WINTER SEASON BE CLEARED OF ANY ACCUMULATED SNOW
AFTER EACH STORM EVENT;

3. STABILIZATION SHALL BE INITIATED ON ALL LOAM STOCKPILES, AND DISTURBED AREAS,
WHERE CONSTRUCTION ACTIVITY SHALL NOT OCCUR FOR MORE THAN TWENTY-ONE (21)
CALENDAR DAYS BY THE FOURTEENTH (14TH) DAY AFTER CONSTRUCTION ACTIVITY HAS
PERMANENTLY OR TEMPORARILY CEASED IN THAT AREA. STABILIZATION MEASURES TO BE
USED INCLUDE:

A. TEMPORARY SEEDING;
B. MULCHING.

4. ALL AREAS SHALL BE STABILIZED WITHIN 45 DAYS OF INITIAL DISTURBANCE.
5. WHEN CONSTRUCTION ACTIVITY PERMANENTLY OR TEMPORARILY CEASES WITHIN 100 FEET

OF NEARBY SURFACE WATERS OR DELINEATED WETLANDS, THE AREA SHALL BE STABILIZED
WITHIN SEVEN (7) DAYS OR PRIOR TO A RAIN EVENT. ONCE CONSTRUCTION ACTIVITY
CEASES PERMANENTLY IN AN THESE AREAS, SILT FENCES, MULCH BERMS, HAY BALE
BARRIERS AND ANY EARTH/DIKES SHALL BE REMOVED ONCE PERMANENT MEASURES ARE
ESTABLISHED.

6. DURING CONSTRUCTION, RUNOFF WILL BE DIVERTED AROUND THE SITE WITH EARTH
DIKES, PIPING OR STABILIZED CHANNELS WHERE POSSIBLE. SHEET RUNOFF FROM THE SITE
WILL BE FILTERED THROUGH SILT FENCES, MULCH BERMS, HAY BALE BARRIERS, OR SILT
SOCKS. ALL STORM DRAIN BASIN INLETS SHALL BE PROVIDED WITH FLARED END SECTIONS
AND TRASH RACKS. THE SITE SHALL BE STABILIZED FOR THE WINTER BY NOVEMBER 15.

DUST CONTROL:
1. THE CONTRACTOR SHALL BE RESPONSIBLE TO CONTROL DUST THROUGHOUT THE

CONSTRUCTION PERIOD.
2. DUST CONTROL METHODS SHALL INCLUDE, BUT BE NOT LIMITED TO SPRINKLING WATER ON

EXPOSED AREAS, COVERING LOADED DUMP TRUCKS LEAVING THE SITE, AND TEMPORARY
MULCHING.

3. DUST CONTROL MEASURES SHALL BE UTILIZED SO AS TO PREVENT THE MIGRATION OF
DUST FROM THE SITE TO ABUTTING AREAS.

STOCKPILES:
1. LOCATE STOCKPILES A MINIMUM OF 50 FEET AWAY FROM CATCH BASINS, SWALES, AND

CULVERTS.
2. ALL STOCKPILES SHOULD BE SURROUNDED WITH TEMPORARY EROSION CONTROL

MEASURES PRIOR TO THE ONSET OF PRECIPITATION.
3. PERIMETER BARRIERS SHOULD BE MAINTAINED AT ALL TIMES, AND ADJUSTED AS NEEDED

TO ACCOMMODATE THE DELIVERY AND REMOVAL OF MATERIALS FROM THE STOCKPILE. THE
INTEGRITY OF THE BARRIER SHOULD BE INSPECTED AT THE END OF EACH WORKING DAY.

4. PROTECT ALL STOCKPILES FROM STORMWATER RUN-OFF USING TEMPORARY EROSION
CONTROL MEASURES SUCH AS BERMS, SILT SOCK, OR OTHER APPROVED PRACTICE TO
PREVENT MIGRATION OF MATERIAL BEYOND THE IMMEDIATE CONFINES OF THE STOCKPILES.

OFF SITE VEHICLE TRACKING:
1. THE CONTRACTOR SHALL CONSTRUCT STABILIZED CONSTRUCTION ENTRANCE(S) PRIOR TO

ANY EXCAVATION ACTIVITIES.

VEGETATION:
1. TEMPORARY GRASS COVER:

A. SEEDBED PREPARATION:
a. APPLY FERTILIZER AT THE RATE OF 600 POUNDS PER ACRE OF 10-10-10.  APPLY

LIMESTONE (EQUIVALENT TO 50 PERCENT CALCIUM PLUS MAGNESIUM OXIDE) AT A
RATE OF THREE (3) TONS PER ACRE;

B. SEEDING:
a. UTILIZE ANNUAL RYE GRASS AT A RATE OF 40 LBS/ACRE;
b. WHERE THE SOIL HAS BEEN COMPACTED BY CONSTRUCTION OPERATIONS, LOOSEN

SOIL TO A DEPTH OF TWO (2) INCHES BEFORE APPLYING FERTILIZER, LIME AND SEED;
c. APPLY SEED UNIFORMLY BY HAND, CYCLONE SEEDER, OR HYDROSEEDER (SLURRY

INCLUDING SEED AND FERTILIZER). HYDROSEEDINGS, WHICH INCLUDE MULCH, MAY
BE LEFT ON SOIL SURFACE. SEEDING RATES MUST BE INCREASED 10% WHEN
HYDROSEEDING;

C. MAINTENANCE:
a. TEMPORARY SEEDING SHALL BE PERIODICALLY INSPECTED. AT A MINIMUM, 95% OF

THE SOIL SURFACE SHOULD BE COVERED BY VEGETATION. IF ANY EVIDENCE OF
EROSION OR SEDIMENTATION IS APPARENT, REPAIRS SHALL BE MADE AND OTHER
TEMPORARY MEASURES USED IN THE INTERIM (MULCH, FILTER BARRIERS, CHECK
DAMS, ETC.).

2. VEGETATIVE PRACTICE:
A. FOR PERMANENT MEASURES AND PLANTINGS:

a. LIMESTONE SHALL BE THOROUGHLY INCORPORATED INTO THE LOAM LAYER AT A RATE
OF THREE (3) TONS PER ACRE IN ORDER TO PROVIDE A PH VALUE OF 5.5 TO 7.6;

b. FERTILIZER SHALL BE SPREAD ON THE TOP LAYER OF LOAM AND WORKED INTO THE
SURFACE. FERTILIZER APPLICATION RATE SHALL BE 800 POUNDS PER ACRE OF
10-20-20 FERTILIZER;

c. SOIL CONDITIONERS AND FERTILIZER SHALL BE APPLIED AT THE RECOMMENDED
RATES AND SHALL BE THOROUGHLY WORKED INTO THE LOAM.  LOAM SHALL BE RAKED
UNTIL THE SURFACE IS FINELY PULVERIZED, SMOOTH AND EVEN, AND THEN
COMPACTED TO AN EVEN SURFACE CONFORMING TO THE REQUIRED LINES AND
GRADES WITH APPROVED ROLLERS WEIGHING BETWEEN 4-1/2 POUNDS AND 5-1/2
POUNDS PER INCH OF WIDTH;

d. SEED SHALL BE SOWN AT THE RATE SHOWN BELOW. SOWING SHALL BE DONE ON A
CALM, DRY DAY, PREFERABLY  BY MACHINE, BUT IF BY HAND, ONLY BY EXPERIENCED
WORKMEN. IMMEDIATELY BEFORE SEEDING, THE SOIL SHALL BE LIGHTLY RAKED. ONE
HALF THE SEED SHALL BE SOWN IN ONE DIRECTION AND THE OTHER HALF AT RIGHT
ANGLES TO THE ORIGINAL DIRECTION. IT SHALL BE LIGHTLY RAKED INTO THE SOIL TO
A DEPTH NOT OVER 1/4 INCH AND ROLLED WITH A HAND ROLLER WEIGHING NOT
OVER 100 POUNDS PER LINEAR FOOT OF WIDTH;

e. HAY MULCH SHALL BE APPLIED IMMEDIATELY AFTER SEEDING AS INDICATED ABOVE;
f. THE SURFACE SHALL BE WATERED AND KEPT MOIST WITH A FINE SPRAY AS REQUIRED,

WITHOUT WASHING AWAY THE SOIL, UNTIL THE GRASS IS WELL ESTABLISHED. ANY
AREAS WHICH ARE NOT SATISFACTORILY COVERED WITH GRASS SHALL BE RESEEDED,
AND ALL NOXIOUS WEEDS REMOVED;

g. THE CONTRACTOR SHALL PROTECT AND MAINTAIN THE SEEDED AREAS UNTIL
ACCEPTED;

h. A GRASS SEED MIXTURE CONTAINING THE FOLLOWING SEED REQUIREMENTS SHALL
BE APPLIED AT THE INDICATED RATE:

SEED MIX APPLICATION RATE
CREEPING RED FESCUE 20 LBS/ACRE
TALL FESCUE 20 LBS/ACRE
REDTOP 2 LBS/ACRE

IN NO CASE SHALL THE WEED CONTENT EXCEED ONE (1) PERCENT BY WEIGHT. ALL
SEED SHALL COMPLY WITH STATE AND FEDERAL SEED LAWS. SEEDING SHALL BE DONE
NO LATER THAN SEPTEMBER 15. IN NO CASE SHALL SEEDING TAKE PLACE OVER SNOW.

3. DORMANT SEEDING (SEPTEMBER 15 TO FIRST SNOWFALL):
A. FOLLOW PERMANENT MEASURES SLOPE, LIME, FERTILIZER AND GRADING

REQUIREMENTS. APPLY SEED MIXTURE AT TWICE THE INDICATED RATE. APPLY MULCH AS
INDICATED FOR PERMANENT MEASURES.

CONCRETE WASHOUT AREA:
1. THE FOLLOWING ARE THE ONLY NON-STORMWATER DISCHARGES ALLOWED. ALL OTHER

NON-STORMWATER DISCHARGES ARE PROHIBITED ON SITE:
A. THE CONCRETE DELIVERY TRUCKS SHALL, WHENEVER POSSIBLE, USE WASHOUT

FACILITIES AT THEIR OWN PLANT OR DISPATCH FACILITY;
B. IF IT IS NECESSARY, SITE CONTRACTOR SHALL DESIGNATE SPECIFIC WASHOUT AREAS

AND DESIGN FACILITIES TO HANDLE ANTICIPATED WASHOUT WATER;
C. CONTRACTOR SHALL LOCATE WASHOUT AREAS AT LEAST 150 FEET AWAY FROM STORM

DRAINS, SWALES AND SURFACE WATERS OR DELINEATED WETLANDS;
D. INSPECT WASHOUT FACILITIES DAILY TO DETECT LEAKS OR TEARS AND TO IDENTIFY

WHEN MATERIALS NEED TO BE REMOVED.

ALLOWABLE NON-STORMWATER DISCHARGES:
1. FIRE-FIGHTING ACTIVITIES;
2. FIRE HYDRANT FLUSHING;
3. WATERS USED TO WASH VEHICLES WHERE DETERGENTS ARE NOT USED;
4. WATER USED TO CONTROL DUST;
5. POTABLE WATER INCLUDING UNCONTAMINATED WATER LINE FLUSHING;
6. ROUTINE EXTERNAL BUILDING WASH DOWN WHERE DETERGENTS ARE NOT USED;
7. PAVEMENT WASH WATERS WHERE DETERGENTS ARE NOT USED;
8. UNCONTAMINATED AIR CONDITIONING/COMPRESSOR CONDENSATION;
9. UNCONTAMINATED GROUND WATER OR SPRING WATER;
10. FOUNDATION OR FOOTING DRAINS WHICH ARE UNCONTAMINATED;
11. UNCONTAMINATED EXCAVATION DEWATERING;
12. LANDSCAPE IRRIGATION.

WASTE DISPOSAL:
1. WASTE MATERIAL:

A. ALL WASTE MATERIALS SHALL BE COLLECTED AND STORED IN SECURELY LIDDED
RECEPTACLES. ALL TRASH AND CONSTRUCTION DEBRIS FROM THE SITE SHALL BE
DEPOSITED IN A DUMPSTER;

B. NO CONSTRUCTION WASTE MATERIALS SHALL BE BURIED ON SITE;
C. ALL PERSONNEL SHALL BE INSTRUCTED REGARDING THE CORRECT PROCEDURE FOR

WASTE DISPOSAL BY THE SUPERINTENDENT.
2. HAZARDOUS WASTE:

A. ALL HAZARDOUS WASTE MATERIALS SHALL BE DISPOSED OF IN THE MANNER SPECIFIED
BY LOCAL OR STATE REGULATION OR BY THE MANUFACTURER;

B. SITE PERSONNEL SHALL BE INSTRUCTED IN THESE PRACTICES BY THE SUPERINTENDENT.
3. SANITARY WASTE:

A. ALL SANITARY WASTE SHALL BE COLLECTED FROM THE PORTABLE UNITS A MINIMUM OF
ONCE PER WEEK BY A LICENSED SANITARY WASTE MANAGEMENT CONTRACTOR.

SPILL PREVENTION:
1. CONTRACTOR SHALL BE FAMILIAR WITH SPILL PREVENTION MEASURES REQUIRED BY LOCAL,

STATE AND FEDERAL AGENCIES. AT A MINIMUM, CONTRACTOR SHALL FOLLOW THE BEST
MANAGEMENT SPILL PREVENTION PRACTICES OUTLINED BELOW.

2. THE FOLLOWING ARE THE MATERIAL MANAGEMENT PRACTICES THAT SHALL BE USED TO
REDUCE THE RISK OF SPILLS OR OTHER ACCIDENTAL EXPOSURE OF MATERIALS AND
SUBSTANCES DURING CONSTRUCTION TO STORMWATER RUNOFF:

A. GOOD HOUSEKEEPING - THE FOLLOWING GOOD HOUSEKEEPING PRACTICE SHALL BE
FOLLOWED ON SITE DURING CONSTRUCTION:

a. ONLY SUFFICIENT AMOUNTS OF PRODUCTS TO DO THE JOB SHALL BE STORED ON
SITE;

b. ALL MATERIALS STORED ON SITE SHALL BE STORED IN A NEAT, ORDERLY MANNER IN
THEIR PROPER (ORIGINAL IF POSSIBLE) CONTAINERS AND, IF POSSIBLE, UNDER A
ROOF OR OTHER ENCLOSURE;

c. MANUFACTURER'S RECOMMENDATIONS FOR PROPER USE AND DISPOSAL SHALL BE
FOLLOWED;

d. THE SITE SUPERINTENDENT SHALL INSPECT DAILY TO ENSURE PROPER USE AND
DISPOSAL OF MATERIALS;

e. SUBSTANCES SHALL NOT BE MIXED WITH ONE ANOTHER UNLESS RECOMMENDED BY
THE MANUFACTURER;

f. WHENEVER POSSIBLE ALL OF A PRODUCT SHALL BE USED UP BEFORE DISPOSING OF
THE CONTAINER.

B. HAZARDOUS PRODUCTS - THE FOLLOWING PRACTICES SHALL BE USED TO REDUCE THE
RISKS ASSOCIATED WITH HAZARDOUS MATERIALS:

g. PRODUCTS SHALL BE KEPT IN THEIR ORIGINAL CONTAINERS UNLESS THEY ARE NOT
RESEALABLE;

h. ORIGINAL LABELS AND MATERIAL SAFETY DATA SHALL BE RETAINED FOR IMPORTANT
PRODUCT INFORMATION;

i. SURPLUS PRODUCT THAT MUST BE DISPOSED OF SHALL BE DISCARDED ACCORDING
TO THE MANUFACTURER'S RECOMMENDED METHODS OF DISPOSAL.

C. PRODUCT SPECIFIC PRACTICES - THE FOLLOWING PRODUCT SPECIFIC PRACTICES SHALL
BE FOLLOWED ON SITE:

a. PETROLEUM PRODUCTS:
· ALL ON SITE VEHICLES SHALL BE MONITORED FOR LEAKS AND RECEIVE REGULAR

PREVENTIVE MAINTENANCE TO REDUCE LEAKAGE;
· PETROLEUM PRODUCTS SHALL BE STORED IN TIGHTLY SEALED CONTAINERS WHICH

ARE CLEARLY LABELED. ANY ASPHALT BASED SUBSTANCES USED ON SITE SHALL BE
APPLIED ACCORDING TO THE MANUFACTURER'S RECOMMENDATIONS.

b. FERTILIZERS:
· FERTILIZERS USED SHALL BE APPLIED ONLY IN THE MINIMUM AMOUNTS DIRECTED

BY THE SPECIFICATIONS;
· ONCE APPLIED FERTILIZER SHALL BE WORKED INTO THE SOIL TO LIMIT EXPOSURE

TO STORMWATER;
· STORAGE SHALL BE IN A COVERED SHED OR ENCLOSED TRAILERS. THE CONTENTS

OF ANY PARTIALLY USED BAGS OF FERTILIZER SHALL BE TRANSFERRED TO A
SEALABLE PLASTIC BIN TO AVOID SPILLS.

c. PAINTS:
· ALL CONTAINERS SHALL BE TIGHTLY SEALED AND STORED WHEN NOT REQUIRED

FOR USE;
· EXCESS PAINT SHALL NOT BE DISCHARGED TO THE STORM SEWER SYSTEM;
· EXCESS PAINT SHALL BE DISPOSED OF PROPERLY ACCORDING TO MANUFACTURER'S

INSTRUCTIONS OR STATE AND LOCAL REGULATIONS.
D. SPILL CONTROL PRACTICES - IN ADDITION TO GOOD HOUSEKEEPING AND MATERIAL

MANAGEMENT PRACTICES DISCUSSED IN THE PREVIOUS SECTION, THE FOLLOWING
PRACTICES SHALL BE FOLLOWED FOR SPILL PREVENTION AND CLEANUP:

a. MANUFACTURER'S RECOMMENDED METHODS FOR SPILL CLEANUP SHALL BE CLEARLY
POSTED AND SITE PERSONNEL SHALL BE MADE AWARE OF THE PROCEDURES AND THE
LOCATION OF THE INFORMATION AND CLEANUP SUPPLIES;

b. MATERIALS AND EQUIPMENT NECESSARY FOR SPILL CLEANUP SHALL BE KEPT IN THE
MATERIAL STORAGE AREA ON SITE. EQUIPMENT AND MATERIALS SHALL INCLUDE BUT
NOT BE LIMITED TO BROOMS, DUSTPANS, MOPS, RAGS, GLOVES, GOGGLES, KITTY
LITTER, SAND, SAWDUST AND PLASTIC OR METAL TRASH CONTAINERS SPECIFICALLY
FOR THIS PURPOSE;

c. ALL SPILLS SHALL BE CLEANED UP IMMEDIATELY AFTER DISCOVERY AND REPORTED TO
PEASE DEVELOPMENT AUTHORITY;

d. THE SPILL AREA SHALL BE KEPT WELL VENTILATED AND PERSONNEL SHALL WEAR
APPROPRIATE PROTECTIVE CLOTHING TO PREVENT INJURY FROM CONTACT WITH A
HAZARDOUS SUBSTANCE;

e. SPILLS OF TOXIC OR HAZARDOUS MATERIAL SHALL BE REPORTED TO THE
APPROPRIATE LOCAL, STATE OR FEDERAL AGENCIES AS REQUIRED;

f. THE SITE SUPERINTENDENT RESPONSIBLE FOR DAY-TO-DAY SITE OPERATIONS SHALL
BE THE SPILL PREVENTION AND CLEANUP COORDINATOR.

E. VEHICLE FUELING AND MAINTENANCE PRACTICE:
a. CONTRACTOR SHALL MAKE AN EFFORT TO PERFORM EQUIPMENT/VEHICLE FUELING

AND MAINTENANCE AT AN OFF-SITE FACILITY;
b. CONTRACTOR SHALL PROVIDE AN ON-SITE FUELING AND MAINTENANCE AREA THAT IS

CLEAN AND DRY;
c. IF POSSIBLE THE CONTRACTOR SHALL KEEP AREA COVERED;
d. CONTRACTOR SHALL KEEP A SPILL KIT AT THE FUELING AND MAINTENANCE AREA;
e. CONTRACTOR SHALL REGULARLY INSPECT VEHICLES FOR LEAKS AND DAMAGE;
f. CONTRACTOR SHALL USE DRIP PANS, DRIP CLOTHS, OR ABSORBENT PADS WHEN

REPLACING SPENT FLUID.

EROSION CONTROL OBSERVATIONS AND MAINTENANCE PRACTICES
THIS PROJECT DOES NOT EXCEED ONE (1) ACRE OF DISTURBANCE AND THUS DOES NOT
REQUIRES A SWPPP.

NOTES:
1. SILT SOCK SHALL BE SILT SOXX NATURAL

ORIGINAL BY FILTREXX OR APPROVED EQUAL.
2. INSTALL SILT SOCK IN ACCORDANCE WITH

MANUFACTURER'S SPECIFICATIONS.

INLET PROTECTION
NO SCALE

COIR MAT INLET FILTER

ZIP TIE CONNECTION
TO CATCH BASIN
GRATE (TYP)

CATCH BASIN GRATE
(DIMENSIONS VARY)

CURB

NOTES:
1. COIR MAT INLET FILTER SHALL BE

STORM WATER INLET FILTER BY
BLOCKSOM & CO. OR APPROVED
EQUAL.

2. INSTALL AND MAINTAIN INLET
PROTECTION IN ACCORDANCE WITH
MANUFACTURER'S SPECIFICATIONS.

SILT SOCK
NO SCALE

SEDIMENT TRAP
NO SCALE

STABALIZED CONSTRUCTION EXIT
NO SCALE
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6' CURB TIP DOWN
DETECTABLE WARNING SURFACE

3'

SIDEWALK SLOPE
1:20 (MAX.)

6'

SECTION

6'

PLAN
6' CURB TIP DOWN

EDGE OF SIDEWALK

(TYPICAL)
START TIP-DOWN

1:20 (MAX.)
SIDEWALK SLOPE

EDGE OF SIDEWALK

0"  CURB REVEAL

PAVED ROADWAY
(TYPICAL)

(MIN.)

(MAX.)1:12 SLOPE

MAXIMUM SLOPE 1:12 
RAMP TIP DOWN

NOTES:
1. RAMPS SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE

AMERICANS WITH DISABILITIES ACT AND LOCAL AND STATE
REQUIREMENTS

2. PROVIDE 6" COMPACTED CRUSHED GRAVEL BASE BENEATH RAMPS.
3. DETECTABLE WARNING STRIP SHALL BE ADA SOLUTIONS, INC. CAST

IN PLACE RAMP. INSTALL PER MANUFACTURER'S
RECOMMENDATIONS.

MATCH PAVEMENT FINISH
GRADE. 0" REVEAL. NO CURB.

COMPACTED SUBGRADE

COMPACTED
GRANULAR BACKFILL

HOT BITUMINOUS CONCRETE NHDOT
SECTION 401  3" NOMINAL

1" OF 3/8" SUPERPAVE WEARING COURSE
2" OF 3/4" SUPERPAVE BASE COURSE

CRUSHED
GRAVEL BASE

(SEE PAVEMENT
TRENCH DETAIL)

NOTES:
1. SEE SITE PLAN FOR PAVEMENT WIDTH AND LOCATION.
2. SEE GRADING, DRAINAGE AND EROSION CONTROL PLAN FOR PAVEMENT

SLOPE AND CROSS-SLOPE.
3. A TACK COAT SHALL BE PLACED ON TOP OF BINDER COURSE PAVEMENT

PRIOR TO PLACING WEARING COURSE.

CURB RADIUS TABLE
RADIUS MAX LENGTH

<20' USE CURVED CURB
21' 3'

22'-28' 4'
29'-35' 5'
36'-42' 6'
43'-49' 7'
50'-56' 8'
57'-60' 9'
>60' 10'

NOTES:
1. SEE SITE PLAN(S) FOR LIMITS OF VERTICAL GRANITE CURB (VGC).
2. ADJOINING STONES SHALL HAVE THE SAME OR APPROXIMATELY THE SAME LENGTH.
3. MINIMUM LENGTH OF STRAIGHT CURB STONES = 3'
4. MAXIMUM LENGTH OF STRAIGHT CURB STONES = 10'
5. MAXIMUM LENGTH OF STRAIGHT CURB STONES LAID ON CURVES (SEE TABLE).
6. ALL RADII 20 FEET AND SMALLER SHALL BE CONSTRUCTED USING CURVED SECTIONS.
7. JOINTS BETWEEN STONES SHALL HAVE A MAXIMUM SPACING OF 1/2" AND SHALL BE

MORTARED.

15"-17"

3000 PSI CONCRETE BACKFILL
FROM BOTTOM OF CURB TO
BOTTOM OF FINISHED SURFACE

BITUMINOUS WEARING COURSE
(SEE PAVEMENT DETAIL)

5" 6"

3-1/2" (MIN)

6"

BITUMINOUS BINDER COURSE
(SEE PAVEMENT DETAIL)

3000 PSI CONCRETE BACKFILL
FROM BOTTOM OF CURB TO
TOP OF BINDER COURSE

VERTICAL GRANITE CURB
WITH 6" CURB REVEAL

PAVEMENT BASE
(SEE PAVEMENT DETAIL)

COMPACTED SUBGRADE

FINISHED SURFACE
(SEE SITE PLANS)

NOTES:
1. CONTAINMENT MUST BE STRUCTURALLY SOUND AND LEAK FREE AND CONTAIN ALL LIQUID WASTES.
2. CONTAINMENT DEVICES MUST BE OF SUFFICIENT QUANTITY OR VOLUME TO COMPLETELY CONTAIN THE LIQUID WASTES GENERATED.
3. WASHOUT MUST BE CLEANED OR NEW FACILITIES CONSTRUCTED AND READY TO USE ONCE WASHOUT IS 75% FULL.
4. WASHOUT AREA(S) SHALL BE INSTALLED IN A LOCATION EASILY ACCESSIBLE BY CONCRETE TRUCKS.
5. ONE OR MORE AREAS MAY BE INSTALLED ON THE CONSTRUCTION SITE AND MAY BE RELOCATED AS CONSTRUCTION PROGRESSES.
6. AT LEAST WEEKLY REMOVE ACCUMULATION OF SAND AND AGGREGATE AND DISPOSE OF PROPERLY.

SHALL
WASHOUT HERE

ALL CONCRETE
TRUCKS

CONCRETE WASHOUT AREA
NO SCALE

TYPICAL SECTION

SEASONAL HIGH
GROUNDWATER TABLE

6" MIN DEPTH
AGGREGATE ALL

AROUND

10 MIL
POLYETHYLENE

SHEETING

2:1 SLOPE (MAX.)
30"±

CONTAINMENT
12" MAX.

12" MIN.

18"± EXISTING
GRADE

PLAN

10 MIL
POLYETHYLENE

SHEETING

10' MIN.

V
A
R
IE

S

AGGREGATE
WASHOUT SIGN

7'
-0

" 
TO

 B
O

TT
O

M
O

F 
S
IG

N

3'-0" MIN SOIL
EMBEDMENT

12
"

18"

BLACK LETTERS ON
WHITE BACKGROUND

GALVANIZED "U"
CHANNEL POST

FINISH GRADE

SIGN SHALL BE PLACED IN
A PROMINENT LOCATION
AT WASHOUT AREA

SECTION

EXPANSION JOINT B

CONTROL JOINT A
CONSTRUCTION JOINT 

PLAN

BUILDINGVARIES
(SEE PLANS)

SMOOTH
TROWEL MED.
BROOM FINISH

1' MIN.

SEE

GRADING PLAN

FOR SLOPE

6" LOAM
AND SEED

COMPACTED
SUBGRADE

9" COMPACTED CRUSHED
GRAVEL (NHDOT 304.3)

4" CONCRETE WALK, 28 DAY
COMPRESSIVE STRENGTH OF 4000
P.S.I. AIR ENTRAINED

1/8"x1" DEEP HAND
TOOLED
JOINT WITH 1/4"
RADII

1/4" RADIUS

1/4" TO 1/2"
PREMOLDED
FILLER

1/8"x1" DEEP
HAND TOOLED
JOINT WITH 1/4"
RADII
#6 REBAR @ 12"
O.C.

CURB

5'
(TYP.)

20'

VARIES

1/4" RADII 1/4" TO 1/2"
SILICA SAND AND
EMECOLE 555
POLYUREA OR
APPROVED EQUAL

ISOLATION JOINT C

SUBBASE
NOTE:
1. CRUSHED STONE BEDDING AND BACKFILL

FOR FULL WIDTH OF THE TRENCH FROM 6"
BELOW PIPE IN EARTH AND 12" BELOW PIPE
IN ROCK UP TO 6" ABOVE TOP OF PIPE.

2. ALL UTILITIES SHALL BE INSTALLED PER
THE INDIVIDUAL UTILITY COMPANY
STANDARDS. COORDINATE ALL
INSTALLATIONS WITH INDIVIDUAL UTILITY
COMPANIES AND THE CITY OF
PORTSMOUTH.

LOAM
AREA

PAVED
AREA

SEE PAVEMENT DETAIL

BASE SEE
PAVEMENT
DETAIL

ROCKUNDISTURBED
SOIL

3/4" CRUSHED STONE

COMPACTED
GRANULAR FILL

WARNING/
TRACER TAPE

CENTERED
OVER PIPE

6" LOAM
& SEED

4'
-0

" 
M

IN
.

6"

D/2
D

3'-0" MIN. OR D+2
 (WHICHEVER IS GREATER)

12"
6"

12"-18"

SECTION

PLAN

EXISTING PAVEMENT

NOTE:
1. COORDINATE AND OBTAIN APPROVAL FOR

ALL TRENCHING AND PATCHING WITHIN CITY
RIGHT OF WAY WITH CITY OF PORTSMOUTH
PRIOR TO COMMENCING WORK.

EXISTING PAVEMENT

ROADWAY TRENCH PATCH
NO SCALE

LIMIT OF
EXCAVATED
TRENCH

LEAVE EXISTING
BASE COURSE
UNDISTURBED

CUT WITH
PAVEMENT SAW

1'
MINIMUM

(TYP.)

1'
MINIMUM

(TYP.)

EXISTING BASE COURSE
(UNDISTURBED)

SAW CUT EDGE, CLEAN AND
COAT  WITH RS-1 EMULSION
IMMEDIATELY  PRIOR TO
CONSTRUCTING NEW PAVEMENT.

EXCAVATED TRENCH
(SEE TRENCH SECTION)

MATCH EXISTING PAVEMENT
TYPE  AND THICKNESS

(6" MINIMUM)

MATCH EXISTING BASE
COURSES MIN. 6" CRUSHED
GRAVEL BASE & 12" GRAVEL
SUBBASE

BOND GROUND ROD TO LIGHT STANDARD
AND EACH RACEWAY WITH #8CU MIN.

FOUR 1"Ø ANCHOR BOLTS WITH 4" HOOK. BURR THREADS
AFTER SETTING POLE. BOLT TEMPLATE BY POLE
MANUFACTURER. GROUT AFTER POLE IS SET AND PLUMBED.

4 #4 TIES AT 6" ON CENTER
6 #8 VERTICAL TIES

RIGID STEEL CONDUIT -  EXTEND
MIN.10'-0" OUT OF PIER.  USE STEEL TO
PVC CONNECTOR,  THEN RUN PVC TO
WITHIN 10'  OF NEXT PIER

RIGID STEEL

RIGID STEEL ELBOW

SCHEDULE 40 PVC

5/8" Ø MIN. COPPER CLAD STEEL
GROUND RODMIN. 2'-0" BELOW
BOTTOM OF PIER
4 #4 TIES AT 12" ON CENTER

BASE
COVER

SEE BOLT
VIEW

ANCHOR RODS
(4 REQ'D.)

HEX NUTS (4 REQ'D.)
PLAIN WASHERS

(4 REQ'D.)
TOP OF CONCRETE
LIGHT POLE BASE
PLAIN WASHERS

(4 REQ'D.)

HEX NUTS (4
REQ'D.)

GROUT AFTER  POLE
IS SET AND PLUMBED

5-1/2" SQUARE BASE
PLATE OPENING

1"Ø BOLTS TO  BE ON
14-1/2"Ø BOLT CIRCLE

BASE PLATE

FOUNDATION
LEVEL

14-1/2" SQUARE
BASE PLATE

5/8"Ø GROUND ROD

1-1/4" RIGID STEEL
CONDUIT

3'-0"

3'-0"

4'-0"

2'-0" MIN

FINISH GRADE

BOLT
PROJECTION

4-3/4"

2'-0"

SECTION VIEW

PLAN VIEW

BOLT VIEW

NOTES:
1. PAINT BASE SAFETY YELLOW (UNLESS PROTECTED BY

CURBED ISLAND).
2. CONCRETE TO BE CLASS A, 4000 PSI, AIR ENTRAINED

STEEL TO BE 60 KSI
3. REFER TO ELECTRICAL PLANS FOR WIRING DETAILS.
4. LIGHT POLE BASE DETAIL FOR BIDDING PURPOSES

ONLY. CONTRACTOR SHALL SUBMIT SHOP DRAWINGS
FOR APPROVAL, TO INCLUDE PERFORMANCE
SPECIFICATIONS, CALCULATIONS AND NH LICENSED
STRUCTURAL ENGINEER'S STAMP FOR LIGHT POLE
FOUNDATION.

VERTICAL GRANITE CURB
NO SCALE

SIDEWALK TIP-DOWN RAMP
NO SCALE

CONCRETE SIDEWALK
NO SCALE

STORM DRAIN TRENCH
NO SCALE

TYPICAL LIGHT POLE BASE
NO SCALE

6x6xW4
WELDED WIRE

FABRIC

TYPICAL PAVEMENT SECTION
NO SCALE

NOTES:
1.  SEE SITE PLAN FOR SIDEWALK WIDTH, LOCATIONS AND CURB TYPE.
2.  SEE GRADING, DRAINAGE & EROSION CONTROL PLAN FOR WALK AND SIDESLOPE GRADES.

SEE PAVEMENT
SECTION

6" CRUSHED GRAVEL
(NHDOT 304.3)

3000 PSI MIN.
CONCRETE

6" 6"

FINISH SUBGRADE (TYP.)

2" BITUMINOUS WALK
1" WEARING COURSE
1" BINDER COURSE

1.5% (MAX.) CROSS SLOPE

SEE CURB SECTION

5'-0"

BITUMINOUS CONCRETE SIDEWALK
NO SCALE
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48" ± 1" DIA.

NOTES:
1. ALL SECTIONS SHALL BE 4,000 PSI CONCRETE.
2. CIRCUMFERENTIAL REINFORCEMENT SHALL BE 0.12 SQUARE INCHES PER LINEAR FOOT IN ALL SECTIONS

AND SHALL BE PLACED IN THE CENTER THIRD OF THE WALL.
3. THE TONGUE AND THE GROOVE OF THE JOINT SHALL CONTAIN ONE LINE OF CIRCUMFERENTIAL

REINFORCEMENT EQUAL TO 0.12 SQUARE INCHES PER LINEAR FOOT.
4. THE STRUCTURES SHALL BE DESIGNED FOR H20 LOADING.
5. CONSTRUCT CRUSHED STONE BEDDING AND BACKFILL UNDER (6" MINIMUM THICKNESS)
6. THE TONGUE AND GROOVE JOINT SHALL BE SEALED WITH ONE STRIP OF BUTYL RUBBER SEALANT.
7. PIPE ELEVATIONS SHOWN ON PLANS SHALL BE FIELD VERIFIED PRIOR TO PRECASTING.
8. OUTSIDE EDGES OF PIPES SHALL PROJECT NO MORE THAN 3" BEYOND INSIDE WALL OF STRUCTURE.
9. PRECAST SECTIONS SHALL HAVE A TONGUE AND GROOVE JOINT 4" HIGH AT AN 11° ANGLE CENTERED IN

THE WIDTH OF THE WALL AND SHALL BE ASSEMBLED USING AN APPROVED FLEXIBLE SEALANT IN JOINTS.
10. ALL STRUCTURES WITH MULTIPLE PIPES SHALL HAVE A MINIMUM OF 12" OF INSIDE SURFACE BETWEEN

HOLES, NO MORE THAN 75% OF A HORIZONTAL CROSS SECTION SHALL BE HOLES, AND THERE SHALL BE
NO HOLES CLOSER THAN 3" TO JOINTS.

O
U

TS
ID

E 
O

F
PI

PE
 +

2"

2" CLEAR

24" MAX.
DIA. PIPE

KOR-N-SEAL BOOT
OR EQUAL

PROVIDE "V" OPENING
FINISH

SUBGRADE

INVERT OF
STRUCTURE TO BE
CONCRETE CLASS "B"

1 - #3 BAR AROUND OPENING
FOR PIPES 18" DIAMETER
AND OVER, 1" COVER

PIPE OPENING TO BE
PRECAST IN RISER SECTION

MIN. 0.12 sq. in. STEEL PER
VERTICAL FOOT, PLACED
ACCORDING TO AASHTO
DESIGNATION M199

MORTAR ALL JOINTS

ADJUST TO GRADE WITH CONCRETE
GRADE RINGS OR CLAY BRICKS, FRAME
TO BE SET IN FULL BED OF MORTAR.
(2 COURSES MAX).

MANHOLE FRAMES AND COVERS SHALL BE
OF HEAVY DUTY HINGE TYPE DESIGN AND
PROVIDE A 30-INCH CLEAR OPENING.  A
3-INCH (MINIMUM HEIGHT) WORD
"DRAIN" SHALL BE PLAINLY CAST INTO
THE CENTER OF EACH COVER.

6" TYP.

HEIGHT OF RISER
VARY FROM 1' TO 4'

2' - 4'
ECCENTRIC TOP

30"

8" MIN.

5" MIN

5" MIN

4' DIAMETER DRAIN MANHOLE
NO SCALE

SEE STRUCTURE
JOINTS DETAIL
(TYP.)

3/4" CRUSHED STONE
BEDDING (NHDOT ITEM
No. 304.4)

NHDOT ITEM No. 304.4
(CRUSHED STONE - FINE)

SIEVE SIZE % PASSING

2" 100

1-1/2" 85-100

3/4" 45-75

#4 10-45

#200 0-5

6" MIN.
6" MIN.6" MIN.

CONST CONCRETE SHELF

NOTES:
1. ALL CATCH BASIN OUTLETS TO

HAVE "ELIMINATOR" OIL AND
FLOATING DEBRIS TRAP
MANUFACTURED BY
KLEANSTREAM (NO EQUAL)

2. INSTALL DEBRIS TRAP TIGHT TO
INSIDE OF STRUCTURE.

3. 1/4" HOLE SHALL BE DRILLED IN
TOP OF DEBRIS TRAP

"ELIMINATOR" OIL
"FLOATING DEBRIS TRAP

NO SCALE

DIAMOND TOP
NON-SKID SURFACE

A

A

PLAN

NOTES:
1. ALL DIMENSIONS ARE NOMINAL.
2. FRAMES USING NARROWER DIMENSIONS FOR THICKNESS ARE ALLOWED PROVIDED:

A. THE FRAMES MEET OR EXCEED THE SPECIFIED LOAD RATING.
B. THE INTERIOR PERIMETER (SEAT AREA) DIMENSIONS OF THE FRAMES REMAIN THE SAME

TO ALLOW CONTINUED USE OF EXISTING GRATES/COVERS AS THE EXISTING FRAMES
ALLOW, WITHOUT SHIMS OR OTHER MODIFICATIONS OR ACCOMMODATIONS.

C. ALL OTHER PERTINENT REQUIREMENTS OF THE SPECIFICATIONS ARE MET.
3. LABEL TYPE OF MANHOLE WITH 3" HIGH LETTERS IN THE CENTER OF THE COVER.

32-3/4" 32" 31-3/4"

1-3/4"

3/4"

3/8"

6"

13/16"
1/2"

(3) STACKING
LUGS 1" x 2"

30" 34" 39-1/4"

SECTION A-A

DRAIN MANHOLE FRAME & COVER
NO SCALE

GRADE
RINGS/RISERS

OUTLET
PIPE

2'
-5

"

Ø4'-0"

2'
-0

"

DRAINDOWN
CARTRIDGE

CARTRIDGE
DECK

MAINTENANCE
ACCESS WALL

HI-FLO
CARTRIDGE

MAINTENANCE
ACCESS WALL

(M.A.W.)

CONTRACTOR TO GROUT
TO FINISHED GRADE

SEPARATOR
SKIRT

CARTRIDGE
DECK

INLET PIPE
(STANDARD 6" ABOVE

OUTLET, MAY VARY)

FRAME AND COVER SHOWN
(HATCH OPTION FLUSH
WITH TOP OF STRUCTURE)

A

STEPS
(LOCATION
MAY VARY)

60°

62° MIN.

A

A

3'
-4

" 
M

IN
.

31
" 

M
IN

 (
H

A
TC

H
)

60
" 

M
IN

 (
N

O
 H

A
TC

H
)

www.ContechES.com

JELLYFISH TREATMENT CAPACITY IS A FUNCTION OF THE CARTRIDGE
SELECTION AND THE NUMBER OF CARTRIDGES.  THE STANDARD
MANHOLE STYLE IS SHOWN.  Ø48" MANHOLE JELLYFISH PEAK TREATMENT
CAPACITY IS 0.45 CFS.  IF THE SITE CONDITIONS EXCEED 0.45 CFS AN
UPSTREAM BYPASS STRUCTURE IS REQUIRED.

STRUCTURE ID
WATER QUALITY FLOW RATE (cfs)
# OF CARTRIDGES REQUIRED (HF / DD)

SITE SPECIFIC
DATA REQUIREMENTS

CARTRIDGE SIZE 54"
(1/1)
0.14

4'

CARTRIDGE DEPTH

FLOW RATE HIGH-FLO / DRAINDOWN (cfs) (per cart)

CARTRIDGE SELECTION
54"

0.18 / 0.09
MAX. CARTS  HIGH-FLO / DRAINDOWN 2 / 1

OUTLET INVERT TO STRUCTURE INVERT (A) 6'-5"

GENERAL NOTES:
1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.
2. FOR SITE SPECIFIC DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHT, PLEASE

CONTACT YOUR CONTECH ENGINEERED SOLUTIONS REPRESENTATIVE.  www.ContechES.com
3. JELLYFISH WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND

INFORMATION CONTAINED IN THIS DRAWING.  CONTRACTOR TO CONFIRM STRUCTURE MEETS
REQUIREMENTS OF PROJECT.

4. STRUCTURE SHALL MEET AASHTO HS-20 OR PER APPROVING JURISDICTION REQUIREMENTS,
WHICHEVER IS MORE STRINGENT, ASSUMING EARTH COVER OF 0' - 3', AND GROUNDWATER
ELEVATION AT, OR BELOW, THE OUTLET PIPE INVERT ELEVATION.  ENGINEER OF RECORD TO
CONFIRM ACTUAL GROUNDWATER ELEVATION.  CASTINGS SHALL MEET AASHTO M306 LOAD RATING
AND BE CAST WITH THE CONTECH LOGO.

5. STRUCTURE SHALL BE PRECAST CONCRETE CONFORMING TO ASTM C-478 AND AASHTO LOAD
FACTOR DESIGN METHOD.

6. NO PRODUCT SUBSTITUTIONS SHALL BE ACCEPTED UNLESS SUBMITTED 10 DAYS PRIOR TO
PROJECT BID DATE, OR AS DIRECTED BY THE ENGINEER OF RECORD.

INSTALLATION NOTES
A.  ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN

CONSIDERATIONS AND SHALL BE SPECIFIED BY ENGINEER OF RECORD.
B.  CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT

AND SET THE STRUCTURE (LIFTING CLUTCHES PROVIDED)
C.  CONTRACTOR WILL INSTALL AND LEVEL THE STRUCTURE, SEALING THE JOINTS, LINE ENTRY AND

EXIT POINTS (NON-SHRINK GROUT WITH APPROVED WATERSTOP OR FLEXIBLE BOOT)
D.  CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT CARTRIDGES FROM

CONSTRUCTION-RELATED EROSION RUNOFF.
E.  CARTRIDGE INSTALLATION, BY CONTECH, SHALL OCCUR ONLY AFTER SITE HAS BEEN STABILIZED

AND THE JELLYFISH UNIT IS CLEAN AND FREE OF DEBRIS.  CONTACT CONTECH TO COORDINATE
CARTRIDGE INSTALLATION WITH SITE STABILIZATION AT (866) 740-3318.

SECTION A-A

PLAN VIEW

CONTECH JELLYFISH JF4-1-1
NO SCALE

(5)  ADAPTER
ANGLES

VARIABLE 0° -
360°

ACCORDING TO
PLANS

18" MIN WIDTH GUIDELINE

8" MIN THICKNESS GUIDELINE

(3)  VARIABLE SUMP DEPTH
ACCORDING TO PLANS

(6" MIN. BASED ON
MANUFACTURING REQ.)

4" MIN

MINIMUM PIPE BURIAL
DEPTH PER PIPE
MANUFACTURER

RECOMMENDATION
(MIN. MANUFACTURING

REQ. SAME AS MIN. SUMP)

(3)  VARIABLE INVERT HEIGHTS
AVAILABLE (ACCORDING TO

PLANS/TAKE OFF)

WATERTIGHT JOINT
(CORRUGATED HDPE SHOWN)

(4)  VARIOUS TYPES OF INLET & OUTLET ADAPTERS AVAILABLE:
4" - 12" FOR CORRUGATED HDPE (ADS N-12/HANCOR DUAL WALL,
ADS/HANCOR SINGLE WALL), N-12 HP, PVC SEWER (EX: SDR 35),

PVC DWV (EX:  SCH 40), PVC C900/C905, CORRUGATED & RIBBED PVC

(1, 2)  INTEGRATED DUCTILE IRON
FRAME & GRATE TO MATCH BASIN O.D.

NOTES:
1. GRATES/SOLID COVER SHALL BE DUCTILE IRON PER ASTM A536 GRADE 70-50-05, WITH THE

EXCEPTION OF THE BRONZE GRATE.
2. FRAMES SHALL BE DUCTILE IRON PER ASTM A536 GRADE 70-50-05
3. DRAIN BASIN TO BE CUSTOM MANUFACTURED ACCORDING TO PLAN DETAILS. RISERS ARE

NEEDED FOR BASINS OVER 84" DUE TO SHIPPING RESTRICTIONS. SEE DRAWING NO.
7001-110-065

4. DRAINAGE CONNECTION STUB JOINT TIGHTNESS SHALL CONFORM TO ASTM D3212 FOR
CORRUGATED HDPE (ADS N-12/HANCOR DUAL WALL), N-12 HP, & PVC SEWER.

5. ADAPTERS CAN BE MOUNTED ON ANY ANGLE 0° TO 360°.  TO DETERMINE MINIMUM ANGLE
BETWEEN ADAPTERS SEE DRAWING NO. 7001-110-012.

TRAFFIC LOADS:  CONCRETE SLAB DIMENSIONS ARE FOR
GUIDELINE PURPOSES ONLY.  ACTUAL CONCRETE SLAB MUST BE
DESIGNED TAKING INTO CONSIDERATION LOCAL SOIL CONDITIONS,
TRAFFIC LOADING, & OTHER APPLICABLE DESIGN FACTORS.
SEE DRAWING NO. 7001-110-111 FOR NON TRAFFIC INSTALLATION.

THE BACKFILL MATERIAL SHALL BE CRUSHED STONE OR OTHER
GRANULAR MATERIAL MEETING THE REQUIREMENTS OF CLASS I,
CLASS II, OR CLASS III MATERIAL AS DEFINED IN ASTM D2321.

BEDDING & BACKFILL FOR SURFACE DRAINAGE INLETS SHALL BE
PLACED & COMPACTED UNIFORMLY IN ACCORDANCE WITH ASTM D2321.

YARD DRAIN
NO SCALE

TYPICAL SECTION
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SAND BEDDING
SIEVE SIZE % PASSING

1/2" 100
#200 15 MAX

GRANULAR FILL
(GRAVEL)

SIEVE SIZE % PASSING
3" 95-100
#4 25-70

NOTES:
1. DIMENSIONS SHOWN REPRESENT MINIMUM REQUIREMENTS. ACTUAL DIMENSIONS MAY BE GREATER BASED ON UTILITY COMPANY

STANDARDS, BUT SHALL NOT BE LESS THAN THOSE SHOWN.
2. NO CONDUIT RUN SHALL EXCEED 360 DEGREES IN TOTAL BENDS.
3. A SUITABLE PULLING STRING, CAPABLE OF 200 POUNDS OF PULL, MUST BE INSTALLED IN THE CONDUIT BEFORE UTILITY COMPANY

IS NOTIFIED TO INSTALL CABLE. THE STRING SHOULD BE BLOWN INTO THE CONDUIT AFTER THE RUN IS ASSEMBLED TO AVOID
BONDING THE STRING TO THE CONDUIT.

4. UTILITY COMPANY MUST BE GIVEN THE OPPORTUNITY TO INSPECT THE CONDUIT PRIOR TO BACKFILL. THE CONTRACTOR IS
RESPONSIBLE FOR ALL REPAIRS SHOULD THE UTILITY COMPANY BE UNABLE TO INSTALL ITS CABLE IN A SUITABLE MANNER.

5. ALL CONDUIT INSTALLATIONS MUST CONFORM TO THE CURRENT EDITION OF THE NATIONAL ELECTRIC SAFETY CODE, STATE AND
LOCAL CODES AND ORDINANCES, AND, WHERE APPLICABLE, THE NATIONAL ELECTRIC CODE.

6. ALL 90° SWEEPS WILL BE MADE USING RIGID GALVANIZED STEEL.  SWEEPS WITH A 36 TO 48 INCH RADIUS.
7. SAND BEDDING TO BE REPLACED WITH CONCRETE ENCASEMENT WHERE COVER IS LESS THAN 3 FEET, WHEN LOCATED BELOW

PAVEMENT, OR WHERE SHOWN ON THE UTILITIES PLAN.
8. SAND BEDDING AND BACKFILL FOR FULL WIDTH OF THE TRENCH FROM 6" BELOW CONDUIT UP TO 6" ABOVE TOP OF CONDUIT.

COMMUNICATION CONDUIT TRENCH
NO SCALE

LOAM
AREA

PAVED
AREA

SEE PAVEMENT DETAIL

BASE

SUBBASE

SEE
PAVEMENT
DETAIL

ROCK

UNDISTURBED
SOIL

BEDDING AND
BACKFILL MATERIAL

(SEE NOTE 8)

COMPACTED
GRANULAR
BACKFILL

WARNING/
TRACER TAPE
CENTERED OVER
CONDUIT

6" LOAM
& SEED

3'
-0

" 
M

IN
.

6"

6"

2'-0" MIN.

12"-18"

PVC CONDUIT (MATCH
EXISTING SIZE AND
NUMBER)3" MIN.

PIPE TO MANHOLE JOINTS HORIZONTAL JOINTS

MANHOLE JOINTS
NO SCALE

KOR-N-SEAL JOINT
SLEEVE OR EQUAL

INSIDE FACE
OF MANHOLE

FILL
W/MORTAR

ANODIZED ALUMINUM
INTERNAL CLAMP

PIPE

KOR-N-SEAL BOOT

STAINLESS
STEEL CLAMP

POLYTITE
(OR EQUAL)

ROLL-N-LOK
(OR EQUAL)

BITUMASTIC O-RING

ASPHALT IMPREGNATED
POLYURETHANE

GASKET 1-/2" x 2"

RUBBER-LIKE
GASKET ROLLS
OUT OF RECESS

APPROVED PREFORMED
BITUMASTIC SEALANT (SEE
NOTE 3)

RUBBER-LIKE
O-RING SET
IN RECESS

NOTES:
1. HORIZONTAL JOINTS BETWEEN THE SECTIONS OF PRECAST CONCRETE BARRELS SHALL BE

PER CITY OF PORTSMOUTH DPW STANDARD AND SHALL BE SEALED FOR WATERTIGHTNESS
USING A DOUBLE ROW ELASTOMERIC OR MASTIC-LIKE GASKET.

2. PIPE TO MANHOLE JOINTS SHALL BE PER CITY OF PORTSMOUTH STANDARD.
3. FOR BITUMASTIC TYPE JOINTS THE AMOUNT OF SEALANT SHALL BE SUFFICIENT TO FILL AT

LEAST 75% OF THE JOINT CAVITY.
4. ALL GASKETS, SEALANTS, MORTAR, ETC. SHALL BE INSTALLED IN ACCORDANCE WITH

MANUFACTURERS' WRITTEN INSTRUCTIONS.

NOTE:
1. CRUSHED STONE BEDDING FOR FULL

WIDTH OF THE TRENCH FROM 6" BELOW
PIPE IN EARTH AND 12" BELOW PIPE IN
ROCK. CRUSHED STONE SHALL ALSO
COMPLETELY ENCASE THE PIPE AND
COVER THE PIPE TO A GRADE 6" OVER THE
TOP OF THE PIPE FOR THE ENTIRE WIDTH
OF THE TRENCH.

2. COORDINATE ALL INSTALLATIONS WITH
THE CITY OF PORTSMOUTH.

SEWER SERVICE TRENCH
NO SCALE

LOAM
AREA

PAVED
AREA

SEE PAVEMENT DETAIL

BASE

SUBBASE

SEE
PAVEMENT
DETAIL

ROCK

UNDISTURBED
SOIL

COMPACTED
GRANULAR FILL

WARNING/
TRACER TAPE

CENTERED
OVER PIPE

6" LOAM
& SEED

6'
-0

" 
M

IN
.

D

3'-0" MIN. OR D+2
 (WHICHEVER IS GREATER)

12"-18"

12"
6"

3/4"
CRUSHED

STONE

6"

SECTION A-A

NOTES:
1. INVERT AND SHELF TO BE PLACED AFTER EACH LEAKAGE TEST.
2. CARE SHALL BE TAKEN TO INSURE THAT THE BRICK INVERT IS A SMOOTH CONTINUATION OF THE SEWER INVERT.
3. INVERT BRICKS SHALL BE LAID ON EDGE.
4. TWO (2) COATS OF BITUMINOUS WATERPROOF COATING SHALL BE APPLIED TO ENTIRE EXTERIOR OF MANHOLE.
5. FRAMES AND COVERS: MANHOLE FRAMES AND COVERS WITHIN CITY RIGHT OF WAY SHALL BE CITY STANDARD HINGE COVERS

MANUFACTURED BY EJ. FRAMES AND COVERS WILL BE PURCHASED FROM THE CITY OF PORTSMOUTH DEPARTMENT OF PUBLIC WORKS. ALL
OTHER MANHOLE FRAMES AND COVERS SHALL BE OF HEAVY DUTY DESIGN AND PROVIDE A 30-INCH CLEAR OPENING.  A 3-INCH (MINIMUM
HEIGHT) WORD "SEWER" SHALL BE PLAINLY CAST INTO THE CENTER OF EACH COVER.

6. HORIZONTAL JOINTS SHALL BE SEALED FOR WATER TIGHTNESS USING A DOUBLE ROW OF ELASTOMERIC OR MASTIC-LIKE SEALANT.
7. BARREL AND CONE SECTIONS SHALL BE PRECAST REINFORCED CONCRETE DESIGNED FOR H20 LOADING, AND CONFORMING TO ASTM

C478-06.

SEWER MANHOLE
NO SCALE

TYPICAL SECTION

SECTION B-B

PLAN

SEE MANHOLE
JOINT DETAIL

TOP OF SHELF SHALL
BE 1" ABOVE CROWN
OF HIGHEST PIPE

FINISH
SUBGRADE

ADJUST TO GRADE WITH NOT MORE
THAN 12" OF BRICK MASONRY, FRAME
TO BE SET IN FULL BED OF MORTAR.

30" CLEAR OPENING
INCLUDING FRAME AND
COVER

6" TYP.

HEIGHT OF RISER
VARY FROM 1' TO 4'

2' - 4'
ECCENTRIC TOP

30"

5" MIN

5" MIN

3/4" CRUSHED
STONE

6" MIN.

6" MIN.

6" MIN.

PIPE
OPENING

5" MIN.

48" MIN.B

B

A A
1"

12" MIN.
EACH SIDE

3" MAXIMUM
PROJECTION OF

PIPE INTO MANHOLE

5" MIN.

BRICK MASONRY
INVERT

4" RISER

14"x14"x5" CONCRETE PAD

C.I. FRAME & COVER CAMPBELL
FOUNDRY NO. 4173 OR
APPROVED EQUAL

END
CAP

SEE PLAN
FOR SIZE

18"x 18" x 5"
CONCRETE PAD

45° "Y"

45° ELBOW

CLEAN-OUT
NO SCALE

FL
O

W

NOTES:
1. RISER PIPE AND FITTINGS SHALL BE THE SAME

DIAMETER AS THE INLET PIPE AND SHALL BE
CONSTRUCTED OF SDR35 PVC PIPE.

2. SANITARY SEWER SHALL BE INSTALLED PER
THE CITY OF PORTSMOUTH DEPARTMENT OF
PUBLIC WORKS STANDARDS.

3. COORDINATE ALL INSTALLATIONS WITH THE
CITY OF PORTSMOUTH.

PLAN

SECTION A-A

PIPE STRAP DETAIL

STAINLESS STEEL
REMOVABLE BAND

STAINLESS STEEL
EYEBOLT AND
CONCRETE ANCHOR
BOLT (TYP)

IN-SITU SOIL

STAINLESS STEEL
REMOVABLE BAND

MODIFIED PVC ELBOW
(WITH BELL REMOVED)

BRICK FILL

INLET PIPE

RUBBER BOOT
(SEE MANHOLE
DETAIL)

CUT 3" SCALLOP
IN BOTTOM OF
INCOMING LINE

PVC BELL (REMOVE
TO CLEAN

HORIZONTAL LINE

<90°

OUTLET PIPE

PROPOSED
INLET PIPE

OUTLET PIPE

INSIDE DROP MANHOLE

1" PIPE DROP TO
OUT GOING PIPE

12"

STAINLESS STEEL
EYEBOLT AND
CONCRETE ANCHOR
BOLT (TYP)

U-CUT 3/4
PIPE DEPTH

PVC BELL
SECTION GASKET

REMOVED

A A

3/4" CRUSHED
STONE

6" MIN.

CHECKED BY:

DRAWN BY:

FILE:

APPROVED BY:

Portsmouth,
New Hampshire

Cafe
Expansion

Lonza Biologics

DATE:

PROJECT NO:

Pl
ot

te
d 

O
n:

Ju
n 

20
, 

20
22

-3
:5

4p
m

 B
y:

 C
K
rz

cu
ik

La
st

 S
av

ed
:6

/2
0/

20
22

Ti
gh

e 
&

 B
on

d:
J:

\L
\L

07
00

 L
on

za
 B

io
lo

gi
cs

 E
xp

an
si

on
 w

as
 1

57
6F

\0
23

_C
af

e 
Ex

pa
ns

io
n\

D
ra

w
in

gs
_F

ig
ur

es
\A

ut
oC

A
D

\L
-0

70
0-

02
3-

C
-D

TL
S
.d

w
g

SCALE:

L-0700-023

AS SHOWN

June 21, 2022

L-0700-023-C-DTLS.DWG

CJK

NAH

PMC

MARK DATE DESCRIPTION

DETAILS

C-504

PATRICK
CRIMMINS
No.12378

6/21/22

6/21/22









TECHNICAL MEMORANDUM Tighe&Bond 

 

Drainage Analysis 

TO: City of Portsmouth Technical Advisory Committee (TAC) 

FROM: Neil A. Hansen, PE 
 Patrick M. Crimmins, PE 

COPY: Lonza Biologics 

DATE: June 21, 2022 

 

1.0 Project Description 
The proposed project is located at 101 International Drive which is identified as Map 305 Lot 
6 on the City of Portsmouth Tax Maps. The proposed project includes a 4,200 SF expansion 
to the existing Lonza café. The proposed work includes drainage improvements, relocation of 
the existing grease trap, landscaping improvements and miscellaneous sidewalks and 
concrete pads. 

Runoff from the proposed surfaces will be directed to a stormwater treatment system prior 
to entering the existing on-site drainage system. Runoff from the proposed expansion and 
associated sidewalks is proposed to be treated by a Contech Jellyfish Filter filtration system.  

2.0 Drainage Analysis 
The stormwater management system for the proposed expansion has been designed to 
provide stormwater treatment for the additional impervious area, as well as an equivalent 
amount of existing untreated impervious area as required by the Pease Development 
Authority (PDA) (Table 2.0). 
 

Table 2.0 – Treatment Area Requirements 

Proposed Increase in Impervious Area 2,548 sf 

Required Impervious Area to be Treated (2x Increase) 5,096 sf 

Proposed Treated Impervious Area 6,519 sf 

 
The watershed area that directs runoff to the proposed stormwater management system was 
analyzed to determine the Water Quality Volume (WQV) or Water Quality Flow (WQF) required 
to size the systems. The proposed limit of work was also analyzed for the pre- and post-
development peak runoff rates for the 2-year, 10-year, 25-year and 50-year storm events. 
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2.1 Peak Rate Comparisons 
The following table summarizes and compares the pre- and post-development peak 
runoff rates for the 2-year, 10-year, 25-year and 50-year storm events at each point of 
analysis. Point of Analysis 1 (PA1) is located at the inlet of the existing closed drainage 
system and Point of Analysis 2 (PA2) is located along International Drive. 
 

Table 2.1 – Comparison of Pre- and Post- Development Flows 

Point of 
Analysis 

Pre/Post 
2-Year Storm 

(cfs) 

Pre/Post 
10-Year Storm 

(cfs) 

Pre/Post 
25-Year Storm 

(cfs) 

Pre/Post 
50-Year Storm 

(cfs) 

PA1 1.0/1.0 1.5/1.5 1.9/1.9 2.3/2.3 

PA2 0.2/0.2 0.4/0.4 0.5/0.5 0.7/0.7 

 
  









Pre 1.0

Pre 2.0

PA-1

Point of Analysis 1

PA-2

Point of Analysis 1

Routing Diagram for L-0700-023-PRE
Prepared by Tighe & Bond,  Printed 6/14/2022

HydroCAD® 10.00-20  s/n 03436  © 2017 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



L-0700-023-PRE
  Printed  6/14/2022Prepared by Tighe & Bond

Page 2HydroCAD® 10.00-20  s/n 03436  © 2017 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

5,410 80 >75% Grass cover, Good, HSG D  (Pre 1.0, Pre 2.0)

2,569 96 Gravel surface, HSG D  (Pre 1.0)

8,090 98 Paved parking, HSG D  (Pre 1.0)

16,069 92 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

0 HSG C

16,069 HSG D Pre 1.0, Pre 2.0

0 Other

16,069 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 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=12,065 sf   67.05% Impervious   Runoff Depth>3.11"Subcatchment Pre 1.0: 
   Flow Length=139'   Tc=5.0 min   CN=95   Runoff=0.95 cfs  3,131 cf

Runoff Area=4,004 sf   0.00% Impervious   Runoff Depth>1.78"Subcatchment Pre 2.0: 
   Flow Length=79'   Tc=5.0 min   CN=80   Runoff=0.19 cfs  594 cf

   Inflow=0.95 cfs  3,131 cfLink PA-1: Point of Analysis 1
   Primary=0.95 cfs  3,131 cf

   Inflow=0.19 cfs  594 cfLink PA-2: Point of Analysis 1
   Primary=0.19 cfs  594 cf

Total Runoff Area = 16,069 sf   Runoff Volume = 3,725 cf   Average Runoff Depth = 2.78"
49.65% Pervious = 7,979 sf     50.35% Impervious = 8,090 sf
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 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=12,065 sf   67.05% Impervious   Runoff Depth>5.00"Subcatchment Pre 1.0: 
   Flow Length=139'   Tc=5.0 min   CN=95   Runoff=1.49 cfs  5,029 cf

Runoff Area=4,004 sf   0.00% Impervious   Runoff Depth>3.41"Subcatchment Pre 2.0: 
   Flow Length=79'   Tc=5.0 min   CN=80   Runoff=0.37 cfs  1,138 cf

   Inflow=1.49 cfs  5,029 cfLink PA-1: Point of Analysis 1
   Primary=1.49 cfs  5,029 cf

   Inflow=0.37 cfs  1,138 cfLink PA-2: Point of Analysis 1
   Primary=0.37 cfs  1,138 cf

Total Runoff Area = 16,069 sf   Runoff Volume = 6,167 cf   Average Runoff Depth = 4.61"
49.65% Pervious = 7,979 sf     50.35% Impervious = 8,090 sf
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Summary for Subcatchment Pre 1.0: 

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

Runoff = 1.49 cfs @ 12.07 hrs,  Volume= 5,029 cf,  Depth> 5.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Storm Rainfall=5.59"

Area (sf) CN Description
1,406 80 >75% Grass cover, Good, HSG D
2,569 96 Gravel surface, HSG D
8,090 98 Paved parking, HSG D

12,065 95 Weighted Average
3,975 32.95% Pervious Area
8,090 67.05% Impervious Area

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

0.8 96 0.0410 1.95 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.68"

0.1 43 0.0116 6.35 4.99 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.010  

0.9 139 Total,  Increased to minimum Tc = 5.0 min

Summary for Subcatchment Pre 2.0: 

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

Runoff = 0.37 cfs @ 12.08 hrs,  Volume= 1,138 cf,  Depth> 3.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Storm Rainfall=5.59"

Area (sf) CN Description
4,004 80 >75% Grass cover, Good, HSG D
4,004 100.00% Pervious Area

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

1.7 39 0.2051 0.38 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.68"

0.5 40 0.0089 1.42 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.2 79 Total,  Increased to minimum Tc = 5.0 min
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Summary for Link PA-1: Point of Analysis 1

Inflow Area = 12,065 sf, 67.05% Impervious,  Inflow Depth > 5.00"    for  10 Year Storm event
Inflow = 1.49 cfs @ 12.07 hrs,  Volume= 5,029 cf
Primary = 1.49 cfs @ 12.07 hrs,  Volume= 5,029 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link PA-2: Point of Analysis 1

Inflow Area = 4,004 sf, 0.00% Impervious,  Inflow Depth > 3.41"    for  10 Year Storm event
Inflow = 0.37 cfs @ 12.08 hrs,  Volume= 1,138 cf
Primary = 0.37 cfs @ 12.08 hrs,  Volume= 1,138 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs



Type III 24-hr  25 Year Storm Rainfall=7.08"L-0700-023-PRE
  Printed  6/14/2022Prepared by Tighe & Bond

Page 8HydroCAD® 10.00-20  s/n 03436  © 2017 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 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=12,065 sf   67.05% Impervious   Runoff Depth>6.48"Subcatchment Pre 1.0: 
   Flow Length=139'   Tc=5.0 min   CN=95   Runoff=1.91 cfs  6,517 cf

Runoff Area=4,004 sf   0.00% Impervious   Runoff Depth>4.77"Subcatchment Pre 2.0: 
   Flow Length=79'   Tc=5.0 min   CN=80   Runoff=0.51 cfs  1,590 cf

   Inflow=1.91 cfs  6,517 cfLink PA-1: Point of Analysis 1
   Primary=1.91 cfs  6,517 cf

   Inflow=0.51 cfs  1,590 cfLink PA-2: Point of Analysis 1
   Primary=0.51 cfs  1,590 cf

Total Runoff Area = 16,069 sf   Runoff Volume = 8,107 cf   Average Runoff Depth = 6.05"
49.65% Pervious = 7,979 sf     50.35% Impervious = 8,090 sf
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 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=12,065 sf   67.05% Impervious   Runoff Depth>7.89"Subcatchment Pre 1.0: 
   Flow Length=139'   Tc=5.0 min   CN=95   Runoff=2.30 cfs  7,928 cf

Runoff Area=4,004 sf   0.00% Impervious   Runoff Depth>6.08"Subcatchment Pre 2.0: 
   Flow Length=79'   Tc=5.0 min   CN=80   Runoff=0.65 cfs  2,029 cf

   Inflow=2.30 cfs  7,928 cfLink PA-1: Point of Analysis 1
   Primary=2.30 cfs  7,928 cf

   Inflow=0.65 cfs  2,029 cfLink PA-2: Point of Analysis 1
   Primary=0.65 cfs  2,029 cf

Total Runoff Area = 16,069 sf   Runoff Volume = 9,958 cf   Average Runoff Depth = 7.44"
49.65% Pervious = 7,979 sf     50.35% Impervious = 8,090 sf
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

5,431 80 >75% Grass cover, Good, HSG D  (POST-1.0, POST-1.1, POST-2.0)

5,748 98 Paved parking, HSG D  (POST-1.0, POST-1.1)

4,890 98 Roofs, HSG D  (POST-1.1)

16,069 92 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

0 HSG C

16,069 HSG D POST-1.0, POST-1.1, POST-2.0

0 Other

16,069 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 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=5,313 sf   77.53% Impervious   Runoff Depth>3.01"Subcatchment POST-1.0: 
   Flow Length=139'   Tc=5.0 min   CN=94   Runoff=0.41 cfs  1,333 cf

Runoff Area=6,752 sf   96.55% Impervious   Runoff Depth>3.33"Subcatchment POST-1.1: 
   Flow Length=200'   Tc=5.0 min   CN=97   Runoff=0.55 cfs  1,875 cf

Runoff Area=4,004 sf   0.00% Impervious   Runoff Depth>1.78"Subcatchment POST-2.0: 
   Flow Length=79'   Tc=5.0 min   CN=80   Runoff=0.19 cfs  594 cf

Peak Elev=68.00'   Inflow=0.55 cfs  1,875 cfPond JFF 1: 
12.0"  Round Culvert  n=0.013  L=4.0'  S=0.0125 '/'   Outflow=0.55 cfs  1,875 cf

Peak Elev=67.87'   Inflow=0.55 cfs  1,875 cfPond PDMH 2: 
12.0"  Round Culvert  n=0.013  L=12.0'  S=0.0250 '/'   Outflow=0.55 cfs  1,875 cf

Peak Elev=69.07'   Inflow=0.55 cfs  1,875 cfPond PDMH 3: 
   Primary=0.55 cfs  1,875 cf   Secondary=0.00 cfs  0 cf   Outflow=0.55 cfs  1,875 cf

   Inflow=0.96 cfs  3,207 cfLink PA-1: Point of Analysis 1
   Primary=0.96 cfs  3,207 cf

   Inflow=0.19 cfs  594 cfLink PA-2: Point of Analysis 1
   Primary=0.19 cfs  594 cf

Total Runoff Area = 16,069 sf   Runoff Volume = 3,801 cf   Average Runoff Depth = 2.84"
33.80% Pervious = 5,431 sf     66.20% Impervious = 10,638 sf
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 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=5,313 sf   77.53% Impervious   Runoff Depth>4.89"Subcatchment POST-1.0: 
   Flow Length=139'   Tc=5.0 min   CN=94   Runoff=0.65 cfs  2,164 cf

Runoff Area=6,752 sf   96.55% Impervious   Runoff Depth>5.23"Subcatchment POST-1.1: 
   Flow Length=200'   Tc=5.0 min   CN=97   Runoff=0.85 cfs  2,944 cf

Runoff Area=4,004 sf   0.00% Impervious   Runoff Depth>3.41"Subcatchment POST-2.0: 
   Flow Length=79'   Tc=5.0 min   CN=80   Runoff=0.37 cfs  1,138 cf

Peak Elev=68.12'   Inflow=0.82 cfs  2,935 cfPond JFF 1: 
12.0"  Round Culvert  n=0.013  L=4.0'  S=0.0125 '/'   Outflow=0.82 cfs  2,935 cf

Peak Elev=67.97'   Inflow=0.85 cfs  2,944 cfPond PDMH 2: 
12.0"  Round Culvert  n=0.013  L=12.0'  S=0.0250 '/'   Outflow=0.85 cfs  2,944 cf

Peak Elev=69.19'   Inflow=0.85 cfs  2,944 cfPond PDMH 3: 
   Primary=0.82 cfs  2,935 cf   Secondary=0.03 cfs  9 cf   Outflow=0.85 cfs  2,944 cf

   Inflow=1.50 cfs  5,109 cfLink PA-1: Point of Analysis 1
   Primary=1.50 cfs  5,109 cf

   Inflow=0.37 cfs  1,138 cfLink PA-2: Point of Analysis 1
   Primary=0.37 cfs  1,138 cf

Total Runoff Area = 16,069 sf   Runoff Volume = 6,247 cf   Average Runoff Depth = 4.67"
33.80% Pervious = 5,431 sf     66.20% Impervious = 10,638 sf
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Summary for Subcatchment POST-1.0: 

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

Runoff = 0.65 cfs @ 12.07 hrs,  Volume= 2,164 cf,  Depth> 4.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Storm Rainfall=5.59"

Area (sf) CN Description
1,194 80 >75% Grass cover, Good, HSG D

* 0 89 Gravel roads, HSG D
4,119 98 Paved parking, HSG D
5,313 94 Weighted Average
1,194 22.47% Pervious Area
4,119 77.53% Impervious Area

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

0.8 96 0.0410 1.95 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.68"

0.1 43 0.0116 6.35 4.99 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.010  

0.9 139 Total,  Increased to minimum Tc = 5.0 min

Summary for Subcatchment POST-1.1: 

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

Runoff = 0.85 cfs @ 12.07 hrs,  Volume= 2,944 cf,  Depth> 5.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Storm Rainfall=5.59"

Area (sf) CN Description
233 80 >75% Grass cover, Good, HSG D

* 0 89 Gravel roads, HSG D
1,629 98 Paved parking, HSG D
4,890 98 Roofs, HSG D
6,752 97 Weighted Average

233 3.45% Pervious Area
6,519 96.55% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.0 100 0.0050 0.85 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.68"

0.2 12 0.0050 1.14 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.1 38 0.0250 8.26 4.50 Pipe Channel, 
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.010  

0.1 50 0.0170 5.91 4.65 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

2.4 200 Total,  Increased to minimum Tc = 5.0 min

Summary for Subcatchment POST-2.0: 

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

Runoff = 0.37 cfs @ 12.08 hrs,  Volume= 1,138 cf,  Depth> 3.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 Year Storm Rainfall=5.59"

Area (sf) CN Description
4,004 80 >75% Grass cover, Good, HSG D
4,004 100.00% Pervious Area

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

1.7 39 0.2051 0.38 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.68"

0.5 40 0.0089 1.42 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.2 79 Total,  Increased to minimum Tc = 5.0 min

Summary for Pond JFF 1: 

Inflow Area = 6,752 sf, 96.55% Impervious,  Inflow Depth > 5.22"    for  10 Year Storm event
Inflow = 0.82 cfs @ 12.07 hrs,  Volume= 2,935 cf
Outflow = 0.82 cfs @ 12.07 hrs,  Volume= 2,935 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.82 cfs @ 12.07 hrs,  Volume= 2,935 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 68.12' @ 12.09 hrs
Flood Elev= 73.00'

Device Routing     Invert Outlet Devices
#1 Primary 67.55' 12.0"  Round Culvert   L= 4.0'   Ke= 0.500   

Inlet / Outlet Invert= 67.55' / 67.50'   S= 0.0125 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=0.72 cfs @ 12.07 hrs  HW=68.10'  TW=67.96'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.72 cfs @ 2.34 fps)

Summary for Pond PDMH 2: 

Inflow Area = 6,752 sf, 96.55% Impervious,  Inflow Depth > 5.23"    for  10 Year Storm event
Inflow = 0.85 cfs @ 12.07 hrs,  Volume= 2,944 cf
Outflow = 0.85 cfs @ 12.07 hrs,  Volume= 2,944 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.85 cfs @ 12.07 hrs,  Volume= 2,944 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 67.97' @ 12.07 hrs
Flood Elev= 73.00'

Device Routing     Invert Outlet Devices
#1 Primary 67.50' 12.0"  Round Culvert   L= 12.0'   Ke= 0.500   

Inlet / Outlet Invert= 67.50' / 67.20'   S= 0.0250 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.82 cfs @ 12.07 hrs  HW=67.96'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.82 cfs @ 2.31 fps)

Summary for Pond PDMH 3: 

Inflow Area = 6,752 sf, 96.55% Impervious,  Inflow Depth > 5.23"    for  10 Year Storm event
Inflow = 0.85 cfs @ 12.07 hrs,  Volume= 2,944 cf
Outflow = 0.85 cfs @ 12.07 hrs,  Volume= 2,944 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.82 cfs @ 12.07 hrs,  Volume= 2,935 cf
Secondary = 0.03 cfs @ 12.07 hrs,  Volume= 9 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 69.19' @ 12.07 hrs
Flood Elev= 73.00'

Device Routing     Invert Outlet Devices
#1 Primary 68.60' 10.0"  Round Culvert   L= 4.0'   Ke= 0.500   

Inlet / Outlet Invert= 68.60' / 68.55'   S= 0.0125 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.55 sf   

#2 Secondary 69.10' 10.0"  Round Culvert   L= 6.0'   Ke= 0.500   
Inlet / Outlet Invert= 69.10' / 68.85'   S= 0.0417 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.55 sf   

Primary OutFlow  Max=0.79 cfs @ 12.07 hrs  HW=69.18'  TW=68.10'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.79 cfs @ 2.75 fps)

Secondary OutFlow  Max=0.03 cfs @ 12.07 hrs  HW=69.18'  TW=67.96'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 0.03 cfs @ 0.96 fps)
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Summary for Link PA-1: Point of Analysis 1

Inflow Area = 12,065 sf, 88.17% Impervious,  Inflow Depth > 5.08"    for  10 Year Storm event
Inflow = 1.50 cfs @ 12.07 hrs,  Volume= 5,109 cf
Primary = 1.50 cfs @ 12.07 hrs,  Volume= 5,109 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link PA-2: Point of Analysis 1

Inflow Area = 4,004 sf, 0.00% Impervious,  Inflow Depth > 3.41"    for  10 Year Storm event
Inflow = 0.37 cfs @ 12.08 hrs,  Volume= 1,138 cf
Primary = 0.37 cfs @ 12.08 hrs,  Volume= 1,138 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 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=5,313 sf   77.53% Impervious   Runoff Depth>6.36"Subcatchment POST-1.0: 
   Flow Length=139'   Tc=5.0 min   CN=94   Runoff=0.83 cfs  2,818 cf

Runoff Area=6,752 sf   96.55% Impervious   Runoff Depth>6.72"Subcatchment POST-1.1: 
   Flow Length=200'   Tc=5.0 min   CN=97   Runoff=1.08 cfs  3,780 cf

Runoff Area=4,004 sf   0.00% Impervious   Runoff Depth>4.77"Subcatchment POST-2.0: 
   Flow Length=79'   Tc=5.0 min   CN=80   Runoff=0.51 cfs  1,590 cf

Peak Elev=68.19'   Inflow=0.98 cfs  3,745 cfPond JFF 1: 
12.0"  Round Culvert  n=0.013  L=4.0'  S=0.0125 '/'   Outflow=0.98 cfs  3,745 cf

Peak Elev=68.04'   Inflow=1.08 cfs  3,780 cfPond PDMH 2: 
12.0"  Round Culvert  n=0.013  L=12.0'  S=0.0250 '/'   Outflow=1.08 cfs  3,780 cf

Peak Elev=69.26'   Inflow=1.08 cfs  3,780 cfPond PDMH 3: 
   Primary=0.98 cfs  3,745 cf   Secondary=0.10 cfs  35 cf   Outflow=1.08 cfs  3,780 cf

   Inflow=1.91 cfs  6,598 cfLink PA-1: Point of Analysis 1
   Primary=1.91 cfs  6,598 cf

   Inflow=0.51 cfs  1,590 cfLink PA-2: Point of Analysis 1
   Primary=0.51 cfs  1,590 cf

Total Runoff Area = 16,069 sf   Runoff Volume = 8,188 cf   Average Runoff Depth = 6.11"
33.80% Pervious = 5,431 sf     66.20% Impervious = 10,638 sf
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 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=5,313 sf   77.53% Impervious   Runoff Depth>7.77"Subcatchment POST-1.0: 
   Flow Length=139'   Tc=5.0 min   CN=94   Runoff=1.01 cfs  3,438 cf

Runoff Area=6,752 sf   96.55% Impervious   Runoff Depth>8.13"Subcatchment POST-1.1: 
   Flow Length=200'   Tc=5.0 min   CN=97   Runoff=1.30 cfs  4,572 cf

Runoff Area=4,004 sf   0.00% Impervious   Runoff Depth>6.08"Subcatchment POST-2.0: 
   Flow Length=79'   Tc=5.0 min   CN=80   Runoff=0.65 cfs  2,029 cf

Peak Elev=68.25'   Inflow=1.12 cfs  4,498 cfPond JFF 1: 
12.0"  Round Culvert  n=0.013  L=4.0'  S=0.0125 '/'   Outflow=1.12 cfs  4,498 cf

Peak Elev=68.10'   Inflow=1.30 cfs  4,572 cfPond PDMH 2: 
12.0"  Round Culvert  n=0.013  L=12.0'  S=0.0250 '/'   Outflow=1.30 cfs  4,572 cf

Peak Elev=69.32'   Inflow=1.30 cfs  4,572 cfPond PDMH 3: 
   Primary=1.12 cfs  4,498 cf   Secondary=0.18 cfs  74 cf   Outflow=1.30 cfs  4,572 cf

   Inflow=2.30 cfs  8,010 cfLink PA-1: Point of Analysis 1
   Primary=2.30 cfs  8,010 cf

   Inflow=0.65 cfs  2,029 cfLink PA-2: Point of Analysis 1
   Primary=0.65 cfs  2,029 cf

Total Runoff Area = 16,069 sf   Runoff Volume = 10,040 cf   Average Runoff Depth = 7.50"
33.80% Pervious = 5,431 sf     66.20% Impervious = 10,638 sf
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2.2 Stormwater Treatment 
The stormwater management system has been designed to provide stormwater treatment to 
meet NHDES AoT Regulations as required by the Pease Development Authority. Stormwater 
treatment for the development area is detailed below. 

Runoff generated from the proposed impervious areas within the café expansion will be 
treated by a Contech Jellyfish Filter filtration system. The Jellyfish Filter was sized to treat the 
Water Quality Flow (WQF), as shown in Table 2.2. The subcatchment area (POST-1.1) for this 
expansion can be referenced on the post development watershed plan (Sheet C-802). 

 

Table 2.2 - Treatment Area Proposed Filtration System 

Water Quality Flow Calculations 

VARIABLE DESCRIPTION VALUE 

P 1 Inch of Rainfall 1 inch 

A Total Area Draining to Design Structure 0.15 AC 

Ai Impervious Area Draining to Design Structure 0.14 AC 

I % Impervious Area Draining to Design Structures 93% 

Rv Runoff Coefficient, Rv = 0.05 + (0.9*I) 0.89 

WQV Water Quality Volume, WQV = P*A*Rv 485 cf 

Tc Time of Concentration (min.) 5.0 

qu Unit Peak Discharge (cfs/mi2/in) 655 

WQF Total Treatment Flow, WQF = WQV*qu 0.137 cfs 
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3.0 Conclusion 
The proposed project will result in no change to the post-development peak runoff rates from 
the pre-development condition. The net increase in impervious areas resulting from the 
proposed project and an equivalent amount of existing impervious area will be treated as 
required by the Pease Development Authority. The proposed stormwater filtration system will 
treat the surface runoff from the expansion area prior to discharging to the existing on-site 
stormwater system. 
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Section 1   
Long-Term Operation & Maintenance Plan 
It is the intent of this Operation and Maintenance Plan to identify the areas of this site 
that need special attention and consideration, as well as implementing a plan to assure 
routine maintenance. By identifying the areas of concern as well as implementing a 
frequent and routine maintenance schedule the site will maintain a high-quality 
stormwater runoff. 

1.1  Contact/Responsible Party 
Lonza Biologics 
101 International Drive 
Portsmouth, NH 03801 

(Note: The contact information for the Contact/Responsible Party shall be kept current.  
If ownership changes, the Operation and Maintenance Plan must be transferred to the 
new party.) 

1.2  Maintenance Items 
Maintenance of the following items shall be recorded: 

 Litter/Debris Removal 
 Landscaping 
 Catchbasin Cleaning  
 Pavement Sweeping 
 Contech Jellyfish Filtration System 

The following maintenance items and schedule represent the minimum action required.  
Periodic site inspections shall be conducted, and all measures must be maintained in 
effective operating condition.  The following items shall be observed during site inspection 
and maintenance: 

 Inspect vegetated areas, particularly slopes and embankments for areas of 
erosion. Replant and restore as necessary   

 Inspect catch basins for sediment buildup 
 Inspect site for trash and debris 
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1.3 Overall Site Operation & Maintenance Schedule  

Maintenance Item Frequency of Maintenance 

Litter/Debris Removal Weekly 

Pavement Sweeping 

- Sweep impervious areas to remove 
sand and litter. 

Annually 

Landscaping 

- Landscaped islands to be maintained 
and mulched.   

Maintained as required and mulched 
each Spring 

Catch Basin (CB) Cleaning 

- CB to be cleaned of solids and oils. 
Annually 

Contech Jelly Fish Units In accordance with Manufacturer’s 
Recommendations 

1.3.1 Disposal Requirements 
Disposal of debris, trash, sediment and other waste material should be done at suitable 
disposal/recycling sites and in compliance with all applicable local, state and federal waste 
regulations. 
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1.4 Contech Jellyfish Filter System Maintenance 
Requirements 

Contech Jellyfish Filter System Inspection/Maintenance Requirements 

Inspection/ 

Maintenance 

Frequency Action 

Inspect vault for 
sediment build up, static 
water, plugged media 
and bypass condition 

 One (1) time 
annually and after 
any rainfall event 
exceeding 2.5” in a 
24-hr period 

Maintenance required for any of 
the following: 
- >4” of sediment on the vault 

floor 
- >1/4” of sediment on top of the 

cartridge 
- .4” of static water above the 

cartridge bottom more than 24 
hours after a rain event 

- If pore space between media is 
absent. 

- If vault is in bypass condition 
during an average rainfall event. 

Replace Cartridges As required by 
inspection, 1–5 
years. 

- Remove filter cartridges per 
manufacturer methods. 

- Vacuum sediment from vault. 
- Install new cartridges per 

manufacturer methods 
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THANK YOU FOR PURCHASING THE JELLYFISH® FILTER!

Contech Engineered Solutions would like to thank you for selecting the Jellyfish Filter to meet your project’s stormwater 
treatment needs. With proper inspection and maintenance, the Jellyfish Filter is designed to deliver ongoing, high levels of 
stormwater pollutant removal.

If you have any questions, please feel free to call us or e-mail us:

Contech Engineered Solutions
9025 Centre Pointe Drive, Suite 400 | West Chester, OH 45069

513-645-7000 | 800-338-1122
www.ContechES.com
info@conteches.com
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GASKET
(AT EACH JOINT)

OUTLET PIPE 
(GROUTED IN OR BOOTED)

ACCESS STEPS –

BACKWASH POOL WEIR

CARTRIDGE RECEPTACLES

CONTROL SECTION  
(WITH JELLYFISH DECK)

SEPARATOR SKIRT 
(MANHOLE ONLY)

HI-FLO CARTRIDGE(S)
(LARGE ORIFICE)
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DRAINDOWN CARTRIDGE(S)
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MAINTENANCE ACCESS WALL (MAW)
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ADDITIONAL RISER SECTION
(IF NEEDED)

INLET PIPE 
(GROUTED IN OR BOOTED)

BASE SECTION

FRAME AND COVER

DECK ASSEMBLY
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Chapter 1
1.0 – Owner Specific Jellyfish Filter Product Information
Below you will find a reference page that can be filled out according to your Jellyfish Filter specification to help you easily inspect, maintain 
and order parts for your system.

Owner Name:

Phone Number:

Site Address:

Site GPS Coordinates/unit location:

Unit Location Description:

Jellyfish Filter Model No.:

Contech Project & Sequence Number

No. of Hi-Flo Cartridges

No. of Cartridges:

Length of Draindown Cartridges:

No. of Blank Cartridge Lids:

Bypass Configuration (Online/Offline):

Notes:

________________________________________________________________________________________________  
________________________________________________________________________________________________  
________________________________________________________________________________________________  
________________________________________________________________________________________________  

WARNINGS / CAUTION
1. FALL PROTECTION may be required.

2. WATCH YOUR STEP if standing on the Jellyfish Filter Deck at 
any time; Great care and safety must be taken while walking 
or maneuvering on the Jellyfish Filter Deck. Attentive care 
must be taken while standing on the Jellyfish Filter Deck at 
all times to prevent stepping onto a lid, into or through a 
cartridge hole or slipping on the deck.

3. The Jellyfish Filter Deck can be SLIPPERY WHEN WET.

4. If the Top Slab, Covers or Hatches have not yet been installed, 
or are removed for any reason, great care must be taken to 
NOT DROP ANYTHING ONTO THE JELLYFISH FILTER DECK. The 
Jellyfish Filter Deck and Cartridge Receptacle Rings can be 
damaged under high impact loads. This type of activity voids 
all warranties. All damaged items to be replaced at owner's 
expense.

5. Maximum deck load 2 persons, total weight 450 lbs.

Safety Notice
Jobsite safety is a topic and practice addressed comprehensively by 
others. The inclusions here are intended to be reminders to whole 
areas of Safety Practice that are the responsibility of the Owner(s), 
Manager(s) and Contractor(s). OSHA and Canadian OSH, and 
Federal, State/Provincial, and Local Jurisdiction Safety Standards 
apply on any given site or project. The knowledge and applicability 
of those responsibilities is the Contractor’s responsibility and outside 
the scope of Contech Engineered Solutions.

Confined Space Entry
Secure all equipment and perform all training to meet applicable 
local and OSHA regulations regarding confined space entry. It is the 
Contractor’s or entry personnel’s responsibility to proceed safely at 
all times.

Personal Safety Equipment
Contractor is responsible to provide and wear appropriate personal 
protection equipment as needed including, but not limited to safety 
boots, hard hat, reflective vest, protective eyewear, gloves and fall 
protection equipment as necessary. Make sure all equipment is 
staffed with trained and/or certified personnel, and all equipment is 
checked for proper operation and safety features prior to use.

• Fall protection equipment 
• Eye protection
• Safety boots 
• Ear protection
• Gloves 
• Ventilation and respiratory protection
• Hard hat 
• Maintenance and protection of traffic plan
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Chapter 2

2.0 – Jellyfish Filter System Operations and Functions
The Jellyfish Filter is an engineered stormwater quality treatment technology that removes a high level and wide variety 
of stormwater pollutants. Each Jellyfish Filter cartridge consists of eleven membrane - encased filter elements (“filtration 
tentacles”) attached to a cartridge head plate. The filtration tentacles provide a large filtration surface area, resulting in high 
flow and high pollutant removal capacity. 

The Jellyfish Filter functions are depicted in Figure 1 below.

Jellyfish Filter cartridges are backwashed after each peak storm event, which removes accumulated sediment from the 
membranes. This backwash process extends the service life of the cartridges and increases the time between maintenance 
events.

For additional details on the operation and pollutant capabilities of the Jellyfish Filter please refer to additional details on our 
website at www.ContechES.com.

Jellyfish Filter Treatment Functions

Membrane Filtration

Section View with Maintenance Access Wall (MAW) Cutaway

Effluent Pipe

Filtered Water

Particles Filtered

Floatables 
Collection

Particles Settling

Influent Pipe

FIGURE 1
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2.1 – Components and Cartridges

The Jellyfish Filter and components are depicted in Figure 2 below.

Tentacles are available in various lengths as depicted in Table 1 below. 

Table 1 – Cartridge Lengths / Weights and Cartridge Lid Orifice Diameters

Cartridge Lengths Dry Weight Hi-Flo Orifice  
Diameter

Draindown Orifice 
Diameter

15 inches (381 mm) 10 lbs (4.5 kg) 35 mm 20 mm

27 inches (686 mm) 14.5 lbs (6.6 kg) 45 mm 25 mm

40 inches (1,016 mm) 19.5 lbs (8.9 kg) 55 mm 30 mm

54 inches (1,372 mm) 25 lbs (11.4 kg) 70 mm 35 mm

Jellyfish Filter Components
Personnel Access

Outlet Pipe

Hi-Flo Cartridges with Lid 
(inside backwash pool)

Manhole Structure

Inlet Pipe

Equipment Access

FIGURE 2

Maintenance Access Wall 
(MAW)

Draindown Cartridge with Lid 
(outside of backwash pool)

Cartridge Deck

Sediment

Backwash Pool Weir

Membrane Filtration Tentacles

Note: Separator Skirt not shown
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2.2 – Jellyfish Membrane Filtration Cartridge Assembly
The Jellyfish Filter utilizes multiple membrane filtration cartridges. Each cartridge consists of removable cylindrical filtration 
“tentacles” attached to a cartridge head plate. Each filtration tentacle has a threaded pipe nipple and o-ring. To attach, 
insert the top pipe nipples with the o-ring through the head plate holes and secure with locking nuts. Hex nuts to be hand 
tightened and checked with a wrench as shown below.

2.3 – Jellyfish Membrane Filtration Cartridge Installation
• Cartridge installation will be performed by trained individuals 

and coordinated with the installing site Contractor.  Flow 
diversion devices are required to be in place until the site is 
stabilized (final paving and landscaping in place). Failure to 
address this step completely will reduce the time between 
required maintenance.

• Descend to the cartridge deck (see Safety Notice and  
page 3).

• Refer to Contech's submittal drawings to determine proper 
quantity and placement of Hi-Flo, Draindown and Blank 
cartridges with appropriate lids. Lower the Jellyfish membrane 
filtration cartridges into the cartridge receptacles within the 
cartridge deck. It is possible that not all cartridge receptacles 
will be filled with a filter cartridge. In that case, a blank 
headplate and blank cartridge lid (no orifice) would be 
installed.

Do not force the tentacles down into the cartridge receptacle, as this may damage the membranes. Apply downward 
pressure on the cartridge head plate to seat the lubricated rim gasket (thick circular gasket surrounding the circumference 
of the head plate) into the cartridge receptacle. (See Figure 3 for details on approved lubricants for use with rim gasket.)

• Examine the cartridge lids to differentiate lids with a small orifice, a large orifice, and no orifice.
• Lids with a small orifice are to be inserted into the Draindown cartridge receptacles, outside of the backwash 

pool weir.
• Lids with a large orifice are to be inserted into the Hi-Flo cartridge receptacles within the backwash pool weir.
• Lids with no orifice (blank cartridge lids) and a blank headplate are to be inserted into unoccupied cartridge 

receptacles.
• To install a cartridge lid, align both cartridge lid male threads with the cartridge receptacle female threads before 

rotating approximately 1/3 of  a full rotation until firmly seated. Use of an approved rim gasket lubricant may 
facilitate installation.

Cartridge Assembly
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3.0 Inspection and Maintenance Overview
The primary purpose of the Jellyfish® Filter is to capture and remove 
pollutants from stormwater runoff. As with any filtration system, 
these pollutants must be removed to maintain the filter’s maximum 
treatment performance. Regular inspection and maintenance are 
required to insure proper functioning of the system.
Maintenance frequencies and requirements are site specific and vary 
depending on pollutant loading. Additional maintenance activities 
may be required in the event of non-storm event runoff, such as 
base-flow or seasonal flow, an upstream chemical spill or due to 
excessive sediment loading from site erosion or extreme runoff 
events. It is a good practice to inspect the system after major storm 
events.
Inspection activities are typically conducted from surface 
observations and include:

 y Observe if standing water is present
 y Observe if there is any physical damage to the deck or 

cartridge lids
 y Observe the amount of debris in the Maintenance 

Access Wall (MAW) or inlet bay for vault systems

Maintenance activities include:

 y Removal of oil, floatable trash and debris
 y Removal of collected sediments
 y Rinsing and re-installing the filter cartridges
 y Replace filter cartridge tentacles, as needed

4.0 Inspection Timing
Inspection of the Jellyfish Filter is key in determining the maintenance 
requirements for, and to develop a history of, the site’s pollutant 
loading characteristics. In general, inspections should be performed 
at the times indicated below; or per the approved project 
stormwater quality documents (if applicable), whichever is more 
frequent. 

1. A minimum of quarterly inspections during the first year of 
operation to assess the sediment and floatable pollutant 
accumulation, and to ensure proper functioning of the system.

2. Inspection frequency in subsequent years is based on the 
inspection and maintenance plan developed in the first year of 
operation. Minimum frequency should be once per year.

3. Inspection is recommended after each major storm event.

4. Inspection is required immediately after an upstream oil, fuel or 
other chemical spill.

5.0 Inspection Procedure
The following procedure is recommended when performing 
inspections:
1. Provide traffic control measures as necessary.

2. Inspect the MAW or inlet bay for floatable pollutants such as 
trash, debris, and oil sheen.

3. Measure oil and sediment depth in several locations, by 
lowering a sediment probe until contact is made with the floor 
of the structure. Record sediment depth, and presences of any 
oil layers. 

4. Inspect cartridge lids. Missing or damaged cartridge lids to be 
replaced.

5. Inspect the MAW (where appropriate), cartridge deck and 
receptacles, and backwash pool weir, for damaged or broken 
components. 

5.1 Dry weather inspections
 y Inspect the cartridge deck for standing water, and/or 

sediment on the deck.
 y No standing water under normal operating conditions.
 y Standing water inside the backwash pool, but not 

outside the backwash pool indicates, that the filter 
cartridges need to be rinsed.

Personnel 
Access

Outlet Pipe

Hi-Flo Cartridges 
with Lid (inside 
backwash pool)

Manhole 
Structure

Inlet Pipe

Equipment 
Access

Maintenance 
Access Wall

Downdrain Cartridge 
with Lid (outside of 

backwash pool)

Cartridge Deck

Sediment

Backwash 
Pool Weir

Membrane 
Filtration Tentacles

Note: Separator Skirt not shown

Inspection Utilizing Sediment Probe
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 y Standing water outside the backwash pool is not 
anticipated and may indicate a backwater condition 
caused by high water elevation in the receiving 
water body, or possibly a blockage in downstream 
infrastructure.

 y Any appreciable sediment (≥1/16”) accumulated on the 
deck surface should be removed. 

5.2 Wet weather inspections

 y Observe the rate and movement of water in the unit. 
Note the depth of water above deck elevation within the 
MAW or inlet bay.

 y Less than 6 inches, flow should be exiting the cartridge 
lids of each of the draindown cartridges (i.e. cartridges 
located outside the backwash pool).

 y Greater than 6 inches, flow should be exiting the 
cartridge lids of each of the draindown cartridges and 
each of the hi-flo cartridges (i.e. cartridges located 
inside the backwash pool), and water should be 
overflowing the backwash pool weir.

 y 18 inches or greater and relatively little flow is exiting 
the cartridge lids and outlet pipe, this condition 
indicates that the filter cartridges need to be rinsed.

6.0 Maintenance Requirements
Required maintenance for the Jellyfish Filter is based upon results 
of the most recent inspection, historical maintenance records, or 
the site specific water quality management plan; whichever is more 
frequent. In general, maintenance requires some combination of the 
following:
1. Sediment removal for depths reaching 12 inches or greater, or 

within 3 years of the most recent sediment cleaning, whichever 
occurs sooner. 

2. Floatable trash, debris, and oil removal.

3. Deck cleaned and free from sediment.

4. Filter cartridges rinsed and re-installed as required by the most 
recent inspection results, or within 12 months of the most 
recent filter rinsing, whichever occurs sooner. 

5. Replace tentacles if rinsing does not restore adequate hydraulic 
capacity, remove accumulated sediment, or if damaged or 
missing. It is recommended that tentacles should remain in 
service no longer than 5 years before replacement.

6. Damaged or missing cartridge deck components must be 
repaired or replaced as indicated by results of the most recent 
inspection.

7. The unit must be cleaned out and filter cartridges inspected 
immediately after an upstream oil, fuel, or chemical spill. 
Filter cartridge tentacles should be replaced if damaged or 
compromised by the spill.

7.0 Maintenance Procedure
The following procedures are recommended when maintaining the 
Jellyfish Filter:
1. Provide traffic control measures as necessary.

2. Open all covers and hatches. Use ventilation equipment as 
required, according to confined space entry procedures. 
Caution: Dropping objects onto the cartridge deck may cause 
damage.

3. Perform Inspection Procedure prior to maintenance activity. 
 
 

4. To access the cartridge deck for filter cartridge service, descend 
into the structure and step directly onto the deck. Caution: Do 
not step onto the maintenance access wall (MAW) or backwash 
pool weir, as damage may result. Note that the cartridge deck 
may be slippery.

5. Maximum weight of maintenance crew and equipment on the 
cartridge deck not to exceed 450 lbs. 

7.1 Filter Cartridge Removal 

1. Remove a cartridge lid.

2. Remove cartridges from the deck using the lifting loops in the 
cartridge head plate. Rope or a lifting device (available from 
Contech) should be used. Caution: Should a snag occur, do 
not force the cartridge upward as damage to the tentacles may 
result. Wet cartridges typically weigh between 100 and 125 lbs.

3. Replace and secure the cartridge lid on the exposed empty 
receptacle as a safety precaution. Contech does not recommend 
exposing more than one empty cartridge receptacle at a time. 

7.2 Filter Cartridge Rinsing

1. Remove all 11 tentacles from the cartridge head plate. Take 
care not to lose or damage the O-ring seal as well as the plastic 
threaded nut and connector.

2. Position tentacles in a container (or over the MAW), with the 

threaded connector (open end) facing down, so rinse water is 
flushed through the membrane and captured in the container. 

3. Using the Jellyfish rinse tool (available from Contech) or a 
low-pressure garden hose sprayer, direct water spray onto the 
tentacle membrane, sweeping from top to bottom along the 
length of the tentacle. Rinse until all sediment is removed from 
the membrane. Caution: Do not use a high pressure sprayer 
or focused stream of water on the membrane. Excessive water 
pressure may damage the membrane. 
 
 
 

4. Collected rinse water is typically removed by vacuum hose.

Cartridge Removal & Lifting Device
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5. Reassemble cartridges as detailed later in this document. Reuse 
O-rings and nuts, ensuring proper placement on each tentacle. 

7.3 Sediment and Flotables Extraction

1. Perform vacuum cleaning of the Jellyfish Filter only after 
filter cartridges have been removed from the system. Access 
the lower chamber for vacuum cleaning only through the 
maintenance access wall (MAW) opening. Be careful not to 
damage the flexible plastic separator skirt that is attached to 
the underside of the deck on manhole systems. Do not lower 
the vacuum wand through a cartridge receptacle, as damage to 
the receptacle will result.

2. Vacuum floatable trash, debris, and oil, from the MAW 
opening or inlet bay. Alternatively, floatable solids may be 
removed by a net or skimmer.

3. Pressure wash cartridge deck and receptacles to remove all 

sediment and debris. Sediment should be rinsed into the sump 
area. Take care not to flush rinse water into the outlet pipe.

4. Remove water from the sump area. Vacuum or pump 
equipment should only be introduced through the MAW or 
inlet bay. 

5. Remove the sediment from the bottom of the unit through the 
MAW or inlet bay opening.

6. For larger diameter Jellyfish Filter manholes (≥8-ft) and some 

vaults complete sediment removal may be facilitated by 
removing a cartridge lid from an empty receptacle and inserting 
a jetting wand (not a vacuum wand) through the receptacle. 
Use the sprayer to rinse loosened sediment toward the vacuum 
hose in the MAW opening, being careful not to damage the 
receptacle.

7.4 Filter Cartridge Reinstallation and Replacement

1. Cartridges should be installed after the deck has been cleaned. 
It is important that the receptacle surfaces be free from grit and 
debris.

2. Remove cartridge lid from deck and carefully lower the filter 
cartridge into the receptacle until head plate gasket is seated 
squarely in receptacle. Caution: Do not force the cartridge 
downward; damage may occur. 

3. Replace the cartridge lid and check to see that both male 
threads are properly seated before rotating approximately 1/3 
of a full rotation until firmly seated. Use of an approved rim 
gasket lubricant may facilitate installation. See next page for 
additional details. 

4. If rinsing is ineffective in removing sediment from the tentacles, 
or if tentacles are damaged, provisions must be made to 
replace the spent or damaged tentacles with new tentacles. 
Contact Contech to order replacement tentacles.

7.5 Chemical Spills

Caution: If a chemical spill has been captured, do not attempt 
maintenance. Immediately contact the local hazard response agency 
and contact Contech. 

7.6 Material Disposal

The accumulated sediment found in stormwater treatment and 
conveyance systems must be handled and disposed of in accordance 
with regulatory protocols. It is possible for sediments to contain 
measurable concentrations of heavy metals and organic chemicals 
(such as pesticides and petroleum products). Areas with the greatest 
potential for high pollutant loading include industrial areas and 
heavily traveled roads. Sediments and water must be disposed 
of in accordance with all applicable waste disposal regulations. 
When scheduling maintenance, consideration must be made 
for the disposal of solid and liquid wastes. This typically requires 
coordination with a local landfill for solid waste disposal. For 
liquid waste disposal a number of options are available including a 
municipal vacuum truck decant facility, local waste water treatment 
plant or on-site treatment and discharge.

Rinsing Cartridge with Contech Rinse Tool

Vacuuming Sump Through MAW
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Jellyfish Filter Components & Filter Cartridge Assembly and Installation

 

 

 

      

 

 
 

NOTES:     
Head Plate Gasket Installation:
Install Head Plate Gasket (Item 4) onto the Head Plate (Item 1) 
and liberally apply a lubricant from Table 2: Approved Gasket
Lubricants onto the gasket where it contacts the Receptacle
(Item 7) and Cartridge Lid (Item 6). Follow Lubricant 
manufacturer’s instructions.

Lid Assembly:
Rotate Cartridge Lid counter-clockwise until both male threads
drop down and properly seat. Then rotate Cartridge Lid
clock-wise approximately one-third of a full rotation until
Cartridge Lid is firmly secured, creating a watertight seal.

PART NO. MFR DESCRIPTION 
78713 LA-CO LUBRI-JOINT 
40501 HERCULES DUCK BUTTER 
30600 OATEY PIPE LUBRICANT 

PSLUBXL1Q PROSELECT PIPE JOINT LUBRICANT 

ITEM NO. DESCRIPTION 
1 JF HEAD PLATE 
2 JF TENTACLE 
3 JF O-RING 

4 
JF HEAD PLATE 

GASKET 
5 JF CARTRIDGE EYELET 
6 JF 14IN COVER 
7 JF RECEPTACLE 

8 
BUTTON HEAD CAP 

SCREW M6X14MM SS 
9 JF CARTRIDGE NUT 

TABLE 1: BOM 

6 

TABLE 2: APPROVED GASKET LUBRICANTS 

1 

2 

9 

3 

7 

8 

5 
4 

CARTRIDGE LID: ORIFICE 
DIAMETER PER PROJECT 
DRAWING 

O-RING: INSTALLED 
WITH EACH MEMBRANE 
FILTRATION TENTACLE 

CARTRIDGE RECEPTACLE: 
SECURED TO CARTRIDGE DECK 

SEE NOTE FOR 
LUBRICATION DETAILS 

SCREW, BUTTON HEAD CAP 
REQUIRES 5MM HEX WRENCH 

ENSURE EYE BOLTS ARE ALIGNED 
TO FACILITATE LIFTING DEVICE 
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Head Plate Gasket Installation:
Install Head Plate Gasket (Item 4) onto the Head Plate (Item 1) 
and liberally apply a lubricant from Table 2: Approved Gasket
Lubricants onto the gasket where it contacts the Receptacle
(Item 7) and Cartridge Lid (Item 6). Follow Lubricant 
manufacturer’s instructions.

Lid Assembly:
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drop down and properly seat. Then rotate Cartridge Lid
clock-wise approximately one-third of a full rotation until
Cartridge Lid is firmly secured, creating a watertight seal.
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CARTRIDGE LID: ORIFICE 
DIAMETER PER PROJECT 
DRAWING 

O-RING: INSTALLED 
WITH EACH MEMBRANE 
FILTRATION TENTACLE 

CARTRIDGE RECEPTACLE: 
SECURED TO CARTRIDGE DECK 

SEE NOTE FOR 
LUBRICATION DETAILS 

SCREW, BUTTON HEAD CAP 
REQUIRES 5MM HEX WRENCH 

ENSURE EYE BOLTS ARE ALIGNED 
TO FACILITATE LIFTING DEVICE 
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Jellyfish Filter Inspection and Maintenance Log
Owner: _______________________________________       Jellyfish Model No.:_____________________________

Location: _____________________________________        GPS Coordinates: ______________________________

Land Use: Commercial:______ Industrial: ______ Service Station:______

  Road/Highway:____ Airport: ________ Residential: _________  Parking Lot:______ 

Date/Time:

Inspector:

Maintenance Contractor:

Visible Oil Present: (Y/N)

Oil Quantity Removed

Floatable Debris Present: (Y/N)

Floatable Debris removed: (Y/N)

Water Depth in Backwash Pool

Cartridges externally rinsed/re-commissioned: (Y/N)

New tentacles put on Cartridges: (Y/N)

Sediment Depth Measured: (Y/N)

Sediment Depth (inches or mm):

Sediment Removed: (Y/N)

Cartridge Lids intact: (Y/N)

Observed Damage:

Comments:

CES_JF_OM 01/21
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1.5 Snow & Ice Management for Standard Asphalt and 
Walkways 

Snow storage areas shall be located such that no direct untreated discharges are possible 
to receiving waters from the storage site. Salt storage areas shall be covered or located 
such that no direct untreated discharges are possible to receiving waters from the storage 
site. Salt and sand shall be used to the minimum extent practical (refer to the attached 
for de-icing application rate guideline from the New Hampshire Stormwater Management 
Manual, Volume 2,). 
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Anti-icing Route Data Form 
Truck Station: 

Date: 

Air Temperature Pavement 
Temperature 

Relative Humidity Dew Point Sky 

Reason for applying: 

Route: 

Chemical: 

Application Time: 

Application Amount: 

Observation (first day): 

Observation (after event): 

Observation (before next application): 

Name: 

 





 Tighe&Bond
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Section 2   
Chloride Management Plan 

Winter Operational Guidelines 

The following Chloride Management Plan is for the Lonza Biologics – Lynx Parking 
Expansion in Portsmouth, New Hampshire. The Plan includes operational guidelines 
including: winter operator certification requirements, weather monitoring, equipment 
calibration requirements, mechanical removal, and salt usage evaluation and 
monitoring. Due to the evolving nature of chloride management efforts, the Chlorides 
Management Plan will be reviewed annually, in advance of the winter season, to reflect 
the current management standards. 

2.1 Background Information 
The Lonza Biologics – Lynx Parking Expansion located within the Upper Hodgson Brook 
Watershed in Newington and Portsmouth, New Hampshire. The Upper Hodgson Brook is 
identified as a chloride-impaired waterbody. 

2.2 Operational Guidelines – Chloride Management 
All Lonza Biologics private contractors engaged at the Lonza Biologics premises for the 
purposes of winter operational snow removal and surface maintenance, are responsible 
for assisting in meeting compliance for the following protocols. Lonza Biologics private 
contractors are expected to minimize the effects of the use of de-icing, anti-icing and 
pretreatment materials by adhering to the strict guidelines outlined below. 

The Lonza Biologics winter operational de-icing, anti-icing and pretreatment materials 
will adhere to the following protocols: 

2.2.1 Winter Operator Certification Requirements 

All private contractors engaged at the Lonza Biologics premises for the purpose 
of winter operational snow removal and surface maintenance must be current 
UNHT2 Green SnowPro Certified operators or equivalent and will use only pre-
approved methods for spreading abrasives on private roadways and parking lots. 
All private contractors engaged at the Lonza Biologics premises for the purpose 
of winter operational snow removal and surface maintenance shall provide to 
Lonza Biologics management two copies of the annual UNHT2 Green SnowPro 
certificate or equivalent for each operator utilized on the Lonza Biologics 
premises. The annual UNHT2 Green SnowPro certificate or equivalent for each 
operator will be available on file in the Lonza Biologics Facilities Management 
office and be present in the vehicle/carrier at all times. 
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2.2.2 Improved Weather Monitoring 

Lonza Biologics will coordinate weather information for use by winter 
maintenance contractors. This information in conjunction with site specific 
air/ground surface temperature monitoring will ensure that private contractors 
engaged at the Lonza Biologics premises for the purpose of winter operational 
snow removal and surface maintenance will make more informed decisions as to 
when and to what extent de-icing, anti-icing and pretreatment materials are 
applied to private roadways, sidewalks, and parking lots. 

2.2.3 Equipment Calibration Requirements 

All equipment utilized on the Lonza Biologics premises for the purpose of winter 
operational snow removal and surface maintenance will conform to the following 
calibration requirements. 

2.2.3.1 Annual Calibration Requirements 

All private contractors engaged at the Lonza Biologics premises for the 
purpose of winter operational snow removal and surface maintenance shall 
provide two copies of the annual calibration report for each piece of 
equipment utilized on the Lonza Biologics premises. Each calibration report 
shall include the vehicle/carrier VIN number and the serial numbers for each 
component including, but not limited to, spreader control units, salt aggregate 
spreader equipment, brining/pre-wetting equipment, ground speed 
orientation unit, and air/ground surface temperature monitor. Annual 
calibration reports will be available on file in the Lonza Biologics Facilities 
Management office and be present in the vehicle/carrier at all times. 

Prior to each use, each vehicle/carrier operator will perform a systems check 
to verify that unit settings remain within the guidelines established by the 
Lonza Biologics Management Team in order to accurately dispense material. 
All private contractors engaged at the Lonza Biologics premises for the 
purpose of winter operational snow removal and surface maintenance will be 
subject to spot inspections by members of the Lonza Biologics Management 
Team to ensure that each vehicle/carrier is operating in a manner consistent 
with the guidelines set herein or State and Municipal regulations. All units will 
be recalibrated, and the updated calibration reports will be provided each time 
repairs or maintenance procedures affect the hydraulic system of the 
vehicle/carrier. 

2.2.4 Increased Mechanical Removal Capabilities 

All private contractors engaged at the Lonza Biologics premises will endeavor to 
use mechanical removal means on a more frequent basis for roadways, parking 
lots and sidewalks. Dedicating more manpower and equipment to increase snow 
removal frequencies prevents the buildup of snow and the corresponding need 
for de-icing, anti-icing and pretreatment materials. Shortened maintenance 
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routes, with shorter service intervals, will be used to stay ahead of snowfall. 
Minimized snow and ice packing will reduce the need for abrasives, salt 
aggregates, and/or brining solution to restore surfaces back to bare surface 
states after winter precipitation events. 

After storm events the Lonza Biologics management team will be responsible for 
having the streets swept to recapture un-melted de-icing materials, when 
practical. 

2.3 Salt Usage Evaluation and Monitoring 
All private contractors engaged at the Lonza Biologics premises for the purpose of winter 
operational snow removal and surface maintenance shall provide two copies of a storm 
report, which includes detailed information regarding treatment areas and the use of de-
icing, anti- icing and pretreatment materials applied for the removal of snow and surface 
maintenance on the Lonza Biologics premises. Lonza Biologics will maintain copies of 
Summary Documents, including copies of the Storm Reports, operator certifications, 
equipment used for roadway and sidewalk winter maintenance, calibration reports and 
amount of de-icing materials used. 

2.4 Summary 
The above-described methodologies are incorporated into the Lonza Biologics 
Operational Manual and are to be used to qualify and retain all private contractors 
engaged at the Lonza Biologics premises for the purpose of winter operational snow 
removal and surface maintenance. This section of the Manual, is intended to be an 
adaptive management document that is modified as required based on experience 
gained from past practices and technological advancements that reflect chloride BMP 
standards. All Lonza Biologics employees directly involved with winter operational 
activities are required to review this document and the current standard Best 
Management Practices published by the UNH Technology Transfer (T2) program 
annually. All Lonza Biologics employees directly involved with winter operational 
activities, and all private contractors engaged at the Lonza Biologics premises for the 
purposes of winter operational snow removal and surface maintenance, must be current 
UNHT2 Green SnowPro Certified operators or equivalent and undergo the necessary 
requirements to maintain this certification annually. 
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Section 3   
Invasive Species 
With respect to a particular ecosystem, any species, including its seeds, eggs, spores, or 
other biological material capable of propagating that species, that is not native to that 
ecosystem is classified as an invasive species. Refer to the following fact sheet prepared 
by the University of New Hampshire Cooperative Extension entitled Methods for Disposing 
Non-Native Invasive Plants for recommended methods to dispose of invasive plant 
species.





New Hampshire Regulations 
 

Prohibited invasive species shall only be 
disposed of in a manner that renders them 
nonliving and nonviable. (Agr. 3802.04) 
 
No person shall collect, transport, import, 
export, move, buy, sell, distribute, propagate 
or transplant any living and viable portion of 
any plant species, which includes all of their 
cultivars and varieties, listed in Table 3800.1 
of the New Hampshire prohibited invasive 
species list. (Agr 3802.01) 

Tatarian honeysuckle 
Lonicera tatarica 

USDA-NRCS PLANTS Database / Britton, N.L., and 
A. Brown. 1913. An illustrated flora of the northern 
United States, Canada and the British Possessions. 
Vol. 3: 282. 

Methods for Disposing 
Non-Native Invasive Plants

  
Prepared by the Invasives Species Outreach Group, volunteers interested in helping people control 
invasive plants. Assistance provided by the Piscataquog Land Conservancy and the NH Invasives Species 
Committee. Edited by Karen Bennett, Extension Forestry Professor and Specialist.  
 

Non-native invasive plants crowd out natives in 
natural and managed landscapes. They cost 
taxpayers billions of dollars each year from lost 
agricultural and forest crops, decreased 
biodiversity, impacts to natural resources and the 
environment, and the cost to control and eradicate 
them. 
 
Invasive plants grow well even in less than 
desirable conditions such as sandy soils along 
roadsides, shaded wooded areas, and in wetlands. 
In ideal conditions, they grow and spread even 
faster. There are many ways to remove these non-
native invasives, but once removed, care is needed 
to dispose the removed plant material so the 
plants don’t grow where disposed. 
 
Knowing how a particular plant reproduces 
indicates its method of spread and helps determine 

the appropriate disposal method. Most are spread by seed and are dispersed by wind, 
water, animals, or people. Some reproduce by vegetative means from pieces of stems or 
roots forming new plants. Others spread through both seed and vegetative means.  
 
Because movement and disposal of viable plant 
parts is restricted (see NH Regulations), viable 
invasive parts can’t be brought to most transfer 
stations in the state. Check with your transfer 
station to see if there is an approved, designated 
area for invasives disposal. This fact sheet gives 
recommendations for rendering plant parts non-
viable. 
 
Control of invasives is beyond the scope of this 
fact sheet. For information about control visit 
www.nhinvasives.org or contact your UNH 
Cooperative Extension office. 
 



 

Japanese knotweed 
Polygonum cuspidatum 

USDA-NRCS PLANTS Database / 
Britton, N.L., and A. Brown. 1913. An 
illustrated flora of the northern United 
States, Canada and the British 
Possessions. Vol. 1: 676. 

How and When to Dispose of Invasives? 
To prevent seed from spreading remove invasive plants before seeds are set (produced). 
Some plants continue to grow, flower and set seed even after pulling or cutting. Seeds 
can remain viable in the ground for many years. If the plant has flowers or seeds, place 
the flowers and seeds in a heavy plastic bag “head first” at the weeding site and transport 
to the disposal site. The following are general descriptions of disposal methods. See the 
chart for recommendations by species. 
 
Burning: Large woody branches and trunks can be used 
as firewood or burned in piles. For outside burning, a 
written fire permit from the local forest fire warden is 
required unless the ground is covered in snow. Brush 
larger than 5 inches in diameter can’t be burned. Invasive 
plants with easily airborne seeds like black swallow-wort 
with mature seed pods (indicated by their brown color) 
shouldn’t be burned as the seeds may disperse by the hot 
air created by the fire.  
 
Bagging (solarization): Use this technique with softer-
tissue plants. Use heavy black or clear plastic bags 
(contractor grade), making sure that no parts of the plants 
poke through. Allow the bags to sit in the sun for several 
weeks and on dark pavement for the best effect.  
 
Tarping and Drying: Pile material on a sheet of plastic 
and cover with a tarp, fastening the tarp to the ground and monitoring it for escapes. Let 
the material dry for several weeks, or until it is clearly nonviable. 
 
Chipping: Use this method for woody plants that don’t reproduce vegetatively. 
 
Burying: This is risky, but can be done with watchful diligence. Lay thick plastic in a 
deep pit before placing the cut up plant material in the hole. Place the material away from 
the edge of the plastic before covering it with more heavy plastic. Eliminate as much air 
as possible and toss in soil to weight down the material in the pit. Note that the top of the 
buried material should be at least three feet underground. Japanese knotweed should be at 
least 5 feet underground! 
 
Drowning: Fill a large barrel with water and place soft-tissue plants in the water. Check 
after a few weeks and look for rotted plant material (roots, stems, leaves, flowers). Well-
rotted plant material may be composted. A word of caution- seeds may still be viable 
after using this method. Do this before seeds are set. This method isn’t used often. Be 
prepared for an awful stink! 
 
Composting: Invasive plants can take root in compost. Don’t compost any invasives 
unless you know there is no viable (living) plant material left. Use one of the above 
techniques (bagging, tarping, drying, chipping, or drowning) to render the plants 
nonviable before composting. Closely examine the plant before composting and avoid 
composting seeds. 

Be diligent looking for seedlings for years in areas where removal and disposal took place. 



Suggested Disposal Methods for Non-Native Invasive Plants 
 

This table provides information concerning the disposal of removed invasive plant material. If the infestation is 
treated with herbicide and left in place, these guidelines don’t apply. Don’t bring invasives to a local transfer 
station, unless there is a designated area for their disposal, or they have been rendered non-viable. This listing 
includes wetland and upland plants from the New Hampshire Prohibited Invasive Species List. The disposal of 
aquatic plants isn’t addressed. 
 

Woody Plants 
Method of 

Reproducing 
Methods of Disposal 

 
Prior to fruit/seed ripening 
Seedlings and small plants 
 Pull or cut and leave on site with roots 

exposed. No special care needed. 
Larger plants 
 Use as firewood. 
 Make a brush pile. 
 Chip. 
 Burn. 

Norway maple 
    (Acer platanoides) 
European barberry 
    (Berberis vulgaris) 
Japanese barberry 
    (Berberis thunbergii) 
autumn olive 
    (Elaeagnus umbellata) 
burning bush 
    (Euonymus alatus) 
Morrow’s honeysuckle 
   (Lonicera morrowii) 
Tatarian honeysuckle 
    (Lonicera tatarica) 
showy bush honeysuckle 
    (Lonicera x bella) 
common buckthorn 
    (Rhamnus cathartica) 
glossy buckthorn 
    (Frangula alnus) 

 
Fruit and Seeds 
 

 
After fruit/seed is ripe 
Don’t remove from site. 
 Burn.  
 Make a covered brush pile. 
 Chip once all fruit has dropped from 

branches. 
 Leave resulting chips on site and monitor. 

 
Prior to fruit/seed ripening 
Seedlings and small plants 
 Pull or cut and leave on site with roots 

exposed. No special care needed. 
Larger plants 
 Make a brush pile. 
 Burn. 

 

 
oriental bittersweet 
    (Celastrus orbiculatus) 
multiflora rose 
    (Rosa multiflora) 

 
Fruits, Seeds, 
Plant Fragments
 
 

 
After fruit/seed is ripe 
Don’t remove from site. 
 Burn.  
 Make a covered brush pile. 
 Chip – only after material has fully dried     

(1 year) and all fruit has dropped from 
branches. Leave resulting chips on site and 
monitor. 



 

Non-Woody Plants 
Method of 

Reproducing 
Methods of Disposal 

 
Prior to flowering 
Depends on scale of infestation  
Small infestation 
 Pull or cut plant and leave on site with roots 

exposed. 

Large infestation 
 Pull or cut plant and pile. (You can pile onto 

or cover with plastic sheeting). 
 Monitor. Remove any re-sprouting material. 

 

garlic mustard 
    (Alliaria petiolata) 
spotted knapweed 
    (Centaurea maculosa) 
 Sap of related knapweed 

can cause skin irritation 
and tumors. Wear gloves 
when handling. 

black swallow-wort 
    (Cynanchum nigrum) 
 May cause skin rash. Wear 

gloves and long sleeves 
when handling. 

pale swallow-wort 
    (Cynanchum rossicum) 
giant hogweed 
    (Heracleum mantegazzianum) 
 Can cause major skin rash. 

Wear gloves and long 
sleeves when handling. 

dame’s rocket 
   (Hesperis matronalis) 
perennial pepperweed 
    (Lepidium latifolium) 
purple loosestrife 
    (Lythrum salicaria) 
Japanese stilt grass 
    (Microstegium vimineum) 
mile-a-minute weed 
    (Polygonum perfoliatum) 
 

 
Fruits and Seeds 
 
 

 
During and following flowering 
Do nothing until the following year or remove 
flowering heads and bag and let rot. 
 
Small infestation 
 Pull or cut plant and leave on site with roots 

exposed. 
 

Large infestation 
 Pull or cut plant and pile remaining material. 

(You can pile onto plastic or cover with 
plastic sheeting). 
 Monitor. Remove any re-sprouting material. 

 

 
common reed 
    (Phragmites australis) 
Japanese knotweed 
    (Polygonum cuspidatum) 
Bohemian knotweed 
    (Polygonum x bohemicum) 

Fruits, Seeds, 
Plant Fragments 
Primary means of 
spread in these 
species is by plant 
parts. Although all 
care should be given 
to preventing the 
dispersal of seed 
during control 
activities, the 
presence of seed 
doesn’t materially 
influence disposal 
activities. 

 
Small infestation 
 Bag all plant material and let rot. 
 Never pile and use resulting material as 

compost. 
 Burn. 
 

Large infestation 
 Remove material to unsuitable habitat (dry, 

hot and sunny or dry and shaded location) 
and scatter or pile.  
 Monitor and remove any sprouting material. 
 Pile, let dry, and burn. 

January 2010 
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They’re out there.The problem of invasive
plants is as close as your own backyard.

Maybe a favorite dogwood tree is struggling in the clutches
of an Oriental bittersweet vine. Clawlike canes of multiflora
rose are scratching at the side of your house. That handsome
burning bush you planted few years ago has become a whole
clump in practically no time … but what happened to the
azalea that used to grow right next to it?

If you think controlling or managing invasive plants on
your property is a daunting task, you’re not alone. Though
this topic is getting lots of attention from federal, state,
and local government agencies, as well as the media, the
basic question for most homeowners is simply, “How do I
get rid of the invasive plants in my own landscape?”
Fortunately, the best place to begin to tackle this complex
issue is in our own backyards and on local conservation
lands. We hope the information provided here will help
you take back your yard. We won’t kid you—there’s some
work involved, but the payoff in beauty, wildlife habitat,
and peace of mind makes it all worthwhile.

PLAN OF ATTACK
Three broad categories cover most invasive plant control:
mechanical, chemical, and biological. Mechanical control
means physically removing plants from the environment

through cutting or pulling. Chemical control uses herbi-
cides to kill plants and inhibit regrowth. Techniques and
chemicals used will vary depending on the species.
Biological controls use plant diseases or insect predators,
typically from the targeted species’ home range. Several
techniques may be effective in controlling a single species,
but there is usually one preferred method—the one that is
most resource efficient with minimal impact on non-target
species and the environment.

MECHANICAL CONTROL METHODS
Mechanical treatments are usually the first ones to look at
when evaluating an invasive plant removal project. These
procedures do not require special licensing or introduce
chemicals into the environment. They do require permits
in some situations, such as wetland zones. [See sidebar on
page 23.] Mechanical removal is highly labor intensive and
creates a significant amount of site disturbance, which can
lead to rapid reinvasion if not handled properly.

Pulling and digging
Many herbaceous plants and some woody species (up to
about one inch in diameter), if present in limited quanti-
ties, can be pulled out or dug up. It’s important to remove
as much of the root system as possible; even a small por-
tion can restart the infestation. Pull plants by hand or use a
digging fork, as shovels can shear off portions of the root
system, allowing for
regrowth. To remove
larger woody stems (up
to about three inches in
diameter), use a Weed
Wrench™, Root Jack, or
Root Talon. These
tools, available from
several manufacturers,
are designed to remove
the aboveground por-
tion of the plant as well
as the entire root sys-
tem. It’s easiest to
undertake this type of
control in the spring or
early summer when soils
are moist and plants
come out more easily.

20–New EnglandWild Flower

Spraying chemicals to control invasive plants.
Using tools to remove woody stems.

Managing Invasive Plants
Methods of Control by Christopher Mattrick
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Suffocation
Try suffocating small seedlings and herbaceous plants.
Place double or triple layers of thick UV-stabilized plastic
sheeting, either clear or black (personally I like clear), over
the infestation and secure the plastic with stakes or
weights. Make sure the plastic extends at least five feet past
the edge of infestation on all sides. Leave the plastic in
place for at least two years. This technique will kill every-
thing beneath the plastic—invasive and non-invasive plants
alike. Once the plastic is removed, sow a cover crop such
as annual rye to prevent new invasions.

Cutting or mowing
This technique is best suited for locations you can visit and
treat often. To be effective, you will need to mow or cut
infested areas three or four times a year for up to five years.
The goal is to interrupt the plant’s ability to photosynthe-
size by removing as much leafy material as possible. Cut
the plants at ground level and remove all resulting debris
from the site. With this treatment, the infestation may
actually appear to get worse at first, so you will need to be
as persistent as the invasive plants themselves. Each time
you cut the plants back, the root system gets slightly larger,
but must also rely on its energy reserves to push up new
growth. Eventually, you will exhaust these reserves and the
plants will die. This may take many years, so you have to
remain committed to this process once you start; otherwise
the treatment can backfire, making the problem worse.

CHEMICAL CONTROL METHODS
Herbicides are among the most effective and resource-effi-
cient tools to treat invasive species. Most of the commonly
known invasive plants can be treated using only two herbi-
cides—glyphosate (the active ingredient in Roundup™ and
Rodeo™) and triclopyr (the active ingredient in Brush-B-
Gone™ and Garlon™). Glyphosate is non-selective, mean-
ing it kills everything it contacts. Triclopyr is selective and
does not injure monocots (grasses, orchids, lilies, etc.).
Please read labels and follow directions precisely for both
environmental and personal safety. These are relatively
benign herbicides, but improperly used they can still cause
both short- and long-term health and environmental prob-
lems. Special aquatic formulations are required when work-
ing in wetland zones. You are required to have a state-
issued pesticide applicator license when applying these
chemicals on land you do not own. To learn more about
the pesticide regulations in your state, visit or call your
state’s pesticide control division, usually part of the state’s
Department of Agriculture. In wetland areas, additional
permits are usually required by the Wetlands Protection
Act. [See sidebar on page 23.]

Foliar applications
When problems are on a small scale, this type of treatment
is usually applied with a backpack sprayer or even a small
handheld spray bottle. It is an excellent way to treat large
monocultures of herbaceous plants, or to spot-treat individ-
ual plants that are difficult to remove mechanically, such as
goutweed, swallowwort, or purple loosestrife. It is also an
effective treatment for some woody species, such as
Japanese barberry, multiflora rose, Japanese honeysuckle,
and Oriental bittersweet that grow in dense masses or large
numbers over many acres. The herbicide mixture should
contain no more than five percent of the active ingredient,
but it is important to follow the instructions on the product
label. This treatment is most effective when the plants are
actively growing, ideally when they are flowering or begin-
ning to form fruit. It has been shown that plants are often
more susceptible to this type of treatment if the existing
stems are cut off and the regrowth is treated. This is espe-
cially true for Japanese knotweed. The target plants should
be thoroughly wetted with the herbicide on a day when
there is no rain in the forecast for the next 24 to 48 hours.

Volunteers hand pulling invasive plants.
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Cut stem treatments
There are several different types of cut stem treatments,
but here we will review only the one most commonly used.
All treatments of this type require a higher concentration
of the active ingredient than is used in foliar applications.
A 25 to 35 percent solution of the active ingredient should
be used for cut stem treatments, but read and follow all
label instructions. In most cases, the appropriate herbicide is
glyphosate, except for Oriental bittersweet, on which tri-
clopyr should be used. This treatment can be used on all
woody stems, as well as phragmites and Japanese knotweed.

For woody stems, treatments are most effective when
applied in the late summer and autumn—between late
August and November. Stems should be cut close to the
ground, but not so close that you will lose track of them.
Apply herbicide directly to the cut surface as soon as possi-
ble after cutting. Delaying the application will reduce the
effectiveness of the treatment. The herbicide can be
applied with a sponge, paintbrush, or spray bottle.

For phragmites and
Japanese knotweed,
treatment is the
same, but the tim-
ing and equipment
are different. Plants
should be treated
anytime from mid-
July through
September, but the
hottest, most
humid days of the
summer are best

for this method. Cut the stems halfway between two leaf
nodes at a comfortable height. Inject (or squirt) herbicide
into the exposed hollow stem. All stems in an infestation
should be treated. A wash bottle is the most effective appli-
cation tool, but you can also use an eyedropper, spray bottle,
or one of the recently developed high-tech injection systems.

It is helpful to mix a dye in with the herbicide solution.
The dye will stain the treated surface and mark the areas
that have been treated, preventing unnecessary reapplica-
tion. You can buy a specially formulated herbicide dye, or
use food coloring or laundry dye.

There is not enough space in this article to describe all the
possible ways to control invasive plants. You can find other
treatments, along with more details on the above-described
methods, and species-specific recommendations on The
Nature Conservancy Web site (tncweeds.ucdavis.edu). An
upcoming posting on the Invasive Plant Atlas of New
England (www.ipane.org) and the New England Wild
Flower Society (www.newfs.org) Web sites will also provide
further details.

Biological controls—still on the horizon
Biological controls are moving into the forefront of con-
trol methodology, but currently the only widely available
and applied biocontrol relates to purple loosestrife. More
information on purple loosestrife and other biological con-
trol projects can be found at www.invasiveplants.net.

DISPOSAL OF INVASIVE PLANTS
Proper disposal of removed invasive plant material is criti-
cal to the control process. Leftover plant material can cause
new infestations or reinfest the existing project area. There
are many appropriate ways to dispose of invasive plant
debris. I’ve listed them here in order of preference.
1. Burn it—Make a brush pile and burn the material fol-
lowing local safety regulations and restrictions, or haul it
to your town’s landfill and place it in their burn pile.

2. Pile it—Make a pile of the woody debris. This technique
will provide shelter for wildlife as well.

3.Compost it—Place all your herbaceous invasive plant
debris in a pile and process as compost. Watch the pile
closely for resprouts and remove as necessary. Do not
use the resulting compost in your garden. The pile is for
invasive plants only.

Hollow stem injection tools.

Cut stem treatment tools.

Injecting herbicide into the hollow stem of phragmites.
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4.Dry it/cook it—Place woody debris out on your drive-
way or any asphalt surface and let it dry out for a
month. Place herbaceous material in a doubled-up black
trash bag and let it cook in the sun for one month. At
the end of the month, the material should be non-viable
and you can dump it or dispose of it with the trash. The
method assumes there is no viable seed mixed in with
the removed material.

Care should be taken in the disposal of all invasive plants,
but several species need extra attention. These are the ones
that have the ability to sprout vigorously from plant frag-
ments and should ideally be burned or dried prior to disposal:
Oriental bittersweet, multiflora rose, Japanese honeysuckle,
phragmites, and Japanese knotweed.

Control of invasive plants in or around wetlands or bod-
ies of water requires a unique set of considerations.
Removal projects in wetland zones can be legal and
effective if handled appropriately. In many cases, herbi-
cides may be the least disruptive tools with which to
remove invasive plants. You will need a state-issued pes-
ticide license to apply herbicide on someone else’s prop-
erty, but all projects in wetland or aquatic systems fall
under the jurisdiction of the Wetlands Protection Act
and therefore require a permit. Yes, even hand-pulling
that colony of glossy buckthorn plants from your own
swampland requires a permit. Getting a permit for legal
removal is fairly painless if you plan your project carefully.

1. Investigate and understand the required permits and learn
how to obtain them. The entity charged with the enforce-
ment of theWetlands Protection Act varies from state to state.
For more information in your state, contact:
ME: Department of Environmental Protection
www.state.me.us/dep/blwq/docstand/nrpapage.htm
NH: Department of Environmental Services
www.des.state.nh.us/wetlands/
VT: Department of Environmental Conservation
www.anr.state.vt.us/dec/waterq/permits/htm/
pm_cud.htm
MA: Consult your local town conservation commission
RI: Department of Environmental Management
www.dem.ri.gov/programs/benviron/water/
permits/fresh/index.htm
CT: Consult your local town Inland Wetland and
Conservation Commission

2. Consult an individual or organization with experience
in this area. Firsthand experience in conducting pro-
jects in wetland zones and navigating the permitting
process is priceless. Most states have wetland scientist
societies whose members are experienced in working
in wetlands and navigating the regulations affecting
them. A simple Web search will reveal the contact
point for these societies. Additionally, most environ-
mental consulting firms and some nonprofit organiza-
tions have skills in this area.

3. Develop a well-written and thorough project plan.
You are more likely to be successful in obtaining a
permit for your project if you submit a project plan
along with your permit application. The plan should
include the reasons for the project, your objectives in
completing the project, how you plan to reach those
objectives, and how you will monitor the outcome.

4. Ensure that the herbicides you plan to use are
approved for aquatic use. Experts consider most her-
bicides harmful to water quality or aquatic organisms,
but rate some formulations as safe for aquatic use. Do
the research and select an approved herbicide, and
then closely follow the instructions on the label.

5. If you are unsure—research, study, and most of all,
ask for help. Follow the rules. The damage caused to
aquatic systems by the use of an inappropriate herbi-
cide or the misapplication of an appropriate herbicide
not only damages the environment, but also may
reduce public support for safe, well-planned projects.

Controlling Invasive Plants in Wetlands
Special concerns; special precautions

Christopher Mattrick is the
former Senior Conservation
Programs Manager for New
EnglandWild Flower Society,
where he managed conserva-
tion volunteer and invasive
and rare plant management
programs.Today, Chris and
his family work and play in
theWhite Mountains of New
Hampshire, where he is the
Forest Botanist and Invasive
Species Coordinator for the
White Mountain National
Forest.
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Section 4   
Annual Updates and Log Requirements 
The Owner and/or Contact/Responsible Party shall review this Operation and Maintenance 
Plan once per year for its effectiveness and adjust the plan and deed as necessary. 

A log of all preventative and corrective measures for the stormwater system shall be kept 
on-site and be made available upon request by any public entity with administrative, 
health environmental or safety authority over the site including NHDES. 

Copies of the Stormwater Maintenance report shall be submitted to the Pease 
Development Authority on an annual basis.
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J:\L\L0700 Lonza Biologics Expansion was 1576F\023_Cafe Expansion\Report_Evaluation\Applications\City of Portsmouth\20220621 TAC Submission\O-
M\L0700-023_Operations and Maintenance.docx 

Stormwater Management Report 

Lynx Parking Expansion 101 International Drive 

BMP 
Description 

Date of 
Inspection Inspector 

BMP Installed and 
Operating Properly? 

Cleaning / 
Corrective 

Action Needed 

Date of 

Cleaning / 
Repair 

Performed 
By 

Jellyfish Filter 1   Yes   No    





City of Portsmouth Planning Department

Project: Map/Lot:

Applicant:

All development subtotal

Base fee $500 $500.00

Plus $5.00 per $1,000 of site costs
Site costs $400,000 + $2,000.00

Plus $10.00 per 1,000 S.F. of site development area
Site development area 16,000 S.F. + $160.00

Fee $2,660.00

Maximum fee: $15,000.00

Fee received by: Date:

Site Plan Review Application Fee

101 International Drive 305/6

Lonza Biologics, Inc.

Note: Initial application fee may be based on the applicant's estimates of site costs and site 
development area.  Following site plan approval, the application fee will be recalculated based 
on the approved site plan and site engineer's corresponding site cost estimate as approved by 
the Department of Public Works, and any additional fee shall be paid prior to the issuance of a 
building permit.
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INSPECTION & MAINTENANCE

PART # STUB A B C

SC310EPE06T / SC310EPE06TPC

6" (150 mm) 9.6" (244 mm)

5.8" (147 mm)

---

SC310EPE06B / SC310EPE06BPC ---

0.5" (13 mm)

SC310EPE08T / SC310EPE08TPC

8" (200 mm) 11.9" (302 mm)

3.5" (89 mm)

---

SC310EPE08B / SC310EPE08BPC ---

0.6" (15 mm)

SC310EPE10T / SC310EPE10TPC

10" (250 mm) 12.7" (323 mm)

1.4" (36 mm)

---

SC310EPE10B / SC310EPE10BPC ---

0.7" (18 mm)

SC310EPE12B

12" (300 mm) 13.5" (343 mm)

---

0.9" (23 mm)

SC310EPE12BR

12" (300 mm) 13.5" (343 mm)

---

0.9" (23 mm)

ALL STUBS, EXCEPT FOR THE SC310EPE12B ARE PLACED AT BOTTOM OF END CAP SUCH THAT THE OUTSIDE DIAMETER OF

THE STUB IS FLUSH WITH THE BOTTOM OF THE END CAP. FOR ADDITIONAL INFORMATION CONTACT STORMTECH AT

1-888-892-2694.

* FOR THE SC310EPE12B THE 12" (300 mm) STUB LIES BELOW THE BOTTOM OF THE END CAP APPROXIMATELY 0.25" (6 mm).

BACKFILL MATERIAL SHOULD BE REMOVED FROM BELOW THE N-12 STUB SO THAT THE FITTING SITS LEVEL.

NOTE: ALL DIMENSIONS ARE NOMINAL

NOMINAL CHAMBER SPECIFICATIONS

SIZE (W X H X INSTALLED LENGTH) 34.0" X 16.0" X 85.4" (864 mm X 406 mm X 2169 mm)

CHAMBER STORAGE 14.7 CUBIC FEET (0.42 m³)

MINIMUM INSTALLED STORAGE* 31.0 CUBIC FEET (0.88 m³)

WEIGHT 35.0 lbs. (16.8 kg)

*ASSUMES 6" (152 mm) ABOVE, BELOW, AND BETWEEN CHAMBERS

PRE-FAB STUB AT BOTTOM OF END CAP WITH FLAMP END WITH "BR"

PRE-FAB STUBS AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"

PRE-FAB STUBS AT TOP OF END CAP FOR PART NUMBERS ENDING WITH "T"

PRE CORED END CAPS END WITH "PC"

34.0"

(864 mm)

16.0"

(406 mm)

90.7" (2304 mm) ACTUAL LENGTH 85.4" (2169 mm) INSTALLED LENGTH

BUILD ROW IN THIS DIRECTION

A A

B C

9.9"

(251 mm)

15.6"

(396 mm)

OVERLAP NEXT CHAMBER HERE

(OVER SMALL CORRUGATION)

START END

1.     STORMTECH REQUIRES INSTALLING CONTRACTORS TO USE AND UNDERSTAND

STORMTECH'S LATEST INSTALLATION INSTRUCTIONS PRIOR TO BEGINNING

SYSTEM INSTALLATION.

2.     OUR TECHNICAL SERVICES DEPARTMENT OFFERS INSTALLATION

CONSULTATIONS TO INSTALLING CONTRACTORS. CONTACT OUR TECHNICAL

SERVICES REPRESENTATIVE AT LEAST 30 DAYS PRIOR TO SYSTEM

INSTALLATION TO ARRANGE A PRE-INSTALLATION CONSULTATION. OUR

REPRESENTATIVES CAN THEN ANSWER QUESTIONS OR ADDRESS COMMENTS

ON THE STORMTECH CHAMBER SYSTEM AND INFORM THE INSTALLING

CONTRACTOR OF THE MINIMUM INSTALLATION REQUIREMENTS BEFORE

BEGINNING THE SYSTEM'S CONSTRUCTION. CALL 1-888-892-2694 TO SPEAK TO A

TECHNICAL SERVICES REPRESENTATIVE OR VISIT WWW. STORMTECH.COM TO

RECEIVE A COPY OF OUR INSTALLATION INSTRUCTIONS.

3.     STORMTECH'S REQUIREMENTS FOR SYSTEMS WITH PAVEMENT DESIGN

(ASPHALT, CONCRETE PAVERS, ETC.):MINIMUM COVER IS 18" (457 mm) NOT

INCLUDING PAVEMENT; MAXIMUM COVER IS 96" (2438 mm) INCLUDING PAVEMENT.

FOR INSTALLATIONS THAT DO NOT INCLUDE PAVEMENT, WHERE RUTTING FROM

VEHICLES MAY OCCUR, MINIMUM REQUIRED COVER IS 24" (610 mm), MAXIMUM

COVER IS 96" (2438 mm).

4.     THE CONTRACTOR MUST REPORT ANY DISCREPANCIES WITH CHAMBER

FOUNDATION MATERIALS BEARING CAPACITIES TO THE DESIGN ENGINEER.

5.     AASHTO M288 CLASS 2 NON-WOVEN GEOTEXTILE (FILTER FABRIC) MUST BE USED

AS INDICATED IN THE PROJECT PLANS.

6.     STONE PLACEMENT BETWEEN CHAMBERS ROWS AND AROUND PERIMETER MUST

FOLLOW INSTRUCTIONS AS INDICATED IN THE MOST CURRENT VERSION OF

STORMTECH'S INSTALLATION INSTRUCTIONS.

7.     BACKFILLING OVER THE CHAMBERS MUST FOLLOW REQUIREMENTS AS

INDICATED IN THE MOST CURRENT VERSION OF STORMTECH'S INSTALLATION

INSTRUCTIONS.

8.     THE CONTRACTOR MUST REFER TO STORMTECH'S INSTALLATION INSTRUCTIONS

FOR A TABLE OF ACCEPTABLE VEHICLE LOADS AT VARIOUS DEPTHS OF COVER.

THIS INFORMATION IS ALSO AVAILABLE AT STORMTECH'S WEBSITE:

WWW.STORMTECH.COM.  THE CONTRACTOR IS RESPONSIBLE FOR PREVENTING

VEHICLES THAT EXCEED STORMTECH'S REQUIREMENTS FROM TRAVELING

ACROSS OR PARKING OVER THE STORMWATER SYSTEM.  TEMPORARY FENCING,

WARNING TAPE AND APPROPRIATELY LOCATED SIGNS ARE COMMONLY USED

TO PREVENT UNAUTHORIZED VEHICLES FROM ENTERING SENSITIVE

CONSTRUCTION AREAS.

9.     THE CONTRACTOR MUST APPLY EROSION AND SEDIMENT CONTROL MEASURES

TO PROTECT THE STORMWATER SYSTEM DURING ALL PHASES OF SITE

CONSTRUCTION PER LOCAL CODES AND DESIGN ENGINEER'S SPECIFICATIONS.

10.   STORMTECH PRODUCT WARRANTY IS LIMITED.  SEE CURRENT PRODUCT

WARRANTY FOR DETAILS.  TO ACQUIRE A COPY CALL STORMTECH AT

1-888-892-2694 OR VISIT WWW.STORMTECH.COM

STORMTECH GENERAL NOTES
STEP 1) INSPECT ISOLATOR ROW FOR SEDIMENT

A. INSPECTION PORTS (IF PRESENT)

A.1. REMOVE/OPEN LID ON NYLOPLAST INLINE DRAIN

A.2. REMOVE AND CLEAN FLEXSTORM FILTER IF INSTALLED

A.3. USING A FLASHLIGHT AND STADIA ROD, MEASURE DEPTH OF

SEDIMENT AND RECORD ON MAINTENANCE LOG

A.4. LOWER A CAMERA INTO ISOLATOR ROW PLUS FOR VISUAL

INSPECTION OF SEDIMENT LEVELS (OPTIONAL)

A.5. IF SEDIMENT IS AT, OR ABOVE, 3" (80MM) PROCEED TO STEP 2.

IF NOT, PROCEED TO STEP 3.

B.

C. ALL ISOLATOR ROWS

C.1. REMOVE COVER FROM STRUCTURE AT UPSTREAM END OF

ISOLATOR ROW

C.2. USING A FLASH LIGHT, INSPECT DOWN THE ISOLATOR ROW

THROUGH OUTLET PIPE. MIRRORS ON POLES OR CAMERAS

MAY BE USED TO AVOID A CONFINED SPACE ENTRY. FOLLOW

OSHA REGULATIONS FOR CONFINED SPACE ENTRY IF

ENTERING MANHOLE

C.3. IF SEDIMENT IS AT, OR ABOVE, 3" (80MM) PROCEED TO STEP 2.

IF NOT, PROCEED TO STEP 3.

STEP 2) CLEAN OUT ISOLATOR ROW USING THE JETVAC PROCESS

A. A FIXED CULVERT CLEANING NOZZLE WITH REAR FACING SPREAD

OF 45" (1.1M) OR MORE IS PREFERRED

B. APPLY MULTIPLE PASSES OF JETVAC UNTIL BACKFLUSH WATER IS

CLEAN

C. VACUUM STRUCTURE SUMP AS REQUIRED

STEP 3) REPLACE ALL COVERS, GRATES, FILTERS, AND LIDS; RECORD

OBSERVATIONS AND ACTIONS.

STEP 4) INSPECT AND CLEAN BASINS AND MANHOLES UPSTREAM OF THE

STORMTECH SYSTEM.

NOTES

1. INSPECT EVERY 6 MONTHS DURING THE FIRST YEAR OF

OPERATION. ADJUST THE INSPECTION INTERVAL BASED ON

PREVIOUS OBSERVATIONS OF SEDIMENT ACCUMULATION AND HIGH

WATER ELEVATIONS. ADJUSTMENT TO THE INSPECTION INTERVAL

TIMEFRAME SHALL NOT BE GREATER THAN 12 MONTHS.

2. CONDUCT JETTING AND VACTORING ANNUALLY OR WHEN

INSPECTION SHOWS THAT MAINTENANCE IS NECESSARY.

PLEASE NOTE:

1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD

STATE: "CLEAN, CRUSHED, ANGULAR NO. 4 (AASHTO M43) STONE".

2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 6" (150 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH

A VIBRATORY COMPACTOR.

3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR

DRAGGING WITHOUT COMPACTION EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR COMPACTION REQUIREMENTS.

4. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE

MATERIAL REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION.

MATERIAL LOCATION DESCRIPTION

AASHTO  MATERIAL

CLASSIFICATIONS

COMPACTION / DENSITY REQUIREMENT

D

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS

FROM THE TOP OF THE 'C' LAYER TO THE BOTTOM

OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED

GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE

MAY BE PART OF THE 'D' LAYER.

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR

PER ENGINEER'S PLANS. CHECK PLANS FOR

PAVEMENT SUBGRADE REQUIREMENTS.

N/A

PREPARE PER SITE DESIGN ENGINEER'S PLANS. PAVED

INSTALLATIONS MAY HAVE STRINGENT MATERIAL AND

PREPARATION REQUIREMENTS.

C

INITIAL FILL: FILL MATERIAL FOR LAYER 'C' STARTS

FROM THE TOP OF THE EMBEDMENT STONE ('B'

LAYER) TO 18" (450 mm) ABOVE THE TOP OF THE

CHAMBER. NOTE THAT PAVEMENT SUBBASE MAY

BE A PART OF THE 'C' LAYER.

GRANULAR WELL-GRADED SOIL/AGGREGATE

MIXTURES, <35% FINES OR PROCESSED

AGGREGATE.

 MOST PAVEMENT SUBBASE MATERIALS CAN

BE USED IN LIEU OF THIS LAYER.

AASHTO M145¹

A-1, A-2-4, A-3

OR

AASHTO M43¹

3, 357, 4, 467, 5, 56, 57, 6, 67,

68, 7, 78, 8, 89, 9, 10

BEGIN COMPACTIONS AFTER 12" (300 mm) OF MATERIAL OVER THE

CHAMBERS IS REACHED. COMPACT ADDITIONAL LAYERS IN 6" (150

mm) MAX LIFTS TO A MIN. 95% PROCTOR DENSITY FOR WELL

GRADED MATERIAL AND 95% RELATIVE DENSITY FOR PROCESSED

AGGREGATE MATERIALS. ROLLER GROSS VEHICLE WEIGHT NOT

TO EXCEED 12,000 lbs (53 kN). DYNAMIC FORCE NOT TO EXCEED

20,000 lbs (89 kN).

B

EMBEDMENT STONE: FILL SURROUNDING THE

CHAMBERS FROM THE FOUNDATION STONE ('A'

LAYER) TO THE 'C' LAYER ABOVE.

CLEAN, CRUSHED, ANGULAR STONE

AASHTO M43¹

3, 357, 4, 467, 5, 56, 57

NO COMPACTION REQUIRED.

A

FOUNDATION STONE: FILL BELOW CHAMBERS

FROM THE SUBGRADE UP TO THE FOOT (BOTTOM)

OF THE CHAMBER.

CLEAN, CRUSHED, ANGULAR STONE

AASHTO M43¹

3, 357, 4, 467, 5, 56, 57

PLATE COMPACT OR ROLL TO ACHIEVE A FLAT SURFACE.

2,3

ACCEPTABLE FILL MATERIALS: STORMTECH SC-310 CHAMBER SYSTEMS

NOTES:

1. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2922 (POLETHYLENE) OR ASTM F2418-16a (POLYPROPYLENE), "STANDARD SPECIFICATION FOR CORRUGATED WALL STORMWATER COLLECTION

CHAMBERS".

2. SC-310 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION

CHAMBERS".

3. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH

CONSIDERATION FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS.

4. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.

5. REQUIREMENTS FOR HANDLING AND INSTALLATION:

· TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING STACKING LUGS.

· TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS THAN 2”.

· TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT AS DEFINED IN SECTION 6.2.8 OF ASTM F2922 SHALL BE GREATER THAN OR EQUAL TO 400

LBS/IN/IN. AND b) TO RESIST CHAMBER DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED FROM REFLECTIVE GOLD OR

YELLOW COLORS.

D

C

B

A

18"

(450 mm) MIN*

8'

(2.4 m)

MAX

6" (150 mm)

MIN

12" (300 mm) MIN 12" (300 mm) MIN34" (864 mm)

6"

(150 mm) MIN

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL AROUND

CLEAN CRUSHED, ANGULAR STONE IN A & B LAYERS

*TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED

INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY

OCCUR, INCREASE COVER TO 24" (600 mm).

PERIMETER STONE

(SEE NOTE 5)

EXCAVATION WALL

(CAN BE SLOPED OR VERTICAL)

SC-310

END CAP

SUBGRADE SOILS

(SEE NOTE 4)

PAVEMENT LAYER (DESIGNED

BY SITE DESIGN ENGINEER)

DEPTH OF STONE TO BE DETERMINED

BY SITE DESIGN ENGINEER 6" (150 mm) MIN

16"

(406 mm)

**THIS CROSS SECTION DETAIL REPRESENTS

MINIMUM REQUIREMENTS FOR INSTALLATION.

PLEASE SEE THE LAYOUT SHEET(S) FOR

PROJECT SPECIFIC REQUIREMENTS.

NOTE:

INSPECTION PORTS MAY BE CONNECTED THROUGH ANY CHAMBER CORRUGATION CREST.

STORMTECH CHAMBER

CONCRETE COLLAR

PAVEMENT

12" (300 mm) MIN WIDTH

CONCRETE SLAB

6" (150 mm) MIN THICKNESS

8" NYLOPLAST INSPECTION PORT

BODY (PART# 2708AG4IPKIT) OR

TRAFFIC RATED BOX W/SOLID

LOCKING COVER

CONCRETE COLLAR NOT REQUIRED

FOR UNPAVED APPLICATIONS

4" (100 mm)

SDR 35 PIPE

4" (100 mm) INSERTA TEE

TO BE CENTERED ON

CORRUGATION CREST

OPTIONAL INSPECTION PORT

SC-310 END CAP

COVER ENTIRE ISOLATOR ROW PLUS WITH ADS

GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE

5' (1.5 m) MIN WIDE

SC-310 CHAMBERSTORMTECH HIGHLY RECOMMENDS

FLEXSTORM INSERTS IN ANY UPSTREAM

STRUCTURES WITH OPEN GRATES

ONE LAYER OF ADSPLUS125 WOVEN GEOTEXTILE BETWEEN

FOUNDATION STONE AND CHAMBERS

4' (1.2 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS

ELEVATED BYPASS MANIFOLD

12" (300 mm) HDPE ACCESS PIPE REQUIRED

USE FACTORY PRE-FABRICATED END CAP

WITH FLAMP PART #: SC310EPE12BR

SUMP DEPTH TBD BY

SITE DESIGN ENGINEER

(24" [600 mm] MIN RECOMMENDED)

1. STORMTECH SC-310 CHAMBERS SHALL NOT BE INSTALLED UNTIL THE

MANUFACTURER'S REPRESENTATIVE HAS COMPLETED A

PRE-CONSTRUCTION MEETING WITH THE INSTALLERS.

2. STORMTECH SC-310 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE

WITH THE "STORMTECH SC-310/SC-740/DC-780 CONSTRUCTION GUIDE".

3. CHAMBERS ARE NOT TO BE BACKFILLED WITH A DOZER OR AN

EXCAVATOR SITUATED OVER THE CHAMBERS.

STORMTECH RECOMMENDS 3 BACKFILL METHODS:

· STONESHOOTER LOCATED OFF THE CHAMBER BED.

· BACKFILL AS ROWS ARE BUILT USING AN EXCAVATOR ON THE

FOUNDATION STONE OR SUBGRADE.

· BACKFILL FROM OUTSIDE THE EXCAVATION USING A LONG BOOM

HOE OR EXCAVATOR.

4. THE FOUNDATION STONE SHALL BE LEVELED AND COMPACTED PRIOR

TO PLACING CHAMBERS.

5. JOINTS BETWEEN CHAMBERS SHALL BE PROPERLY SEATED PRIOR TO

PLACING STONE.

6. MAINTAIN MINIMUM - 6" (150 mm) SPACING BETWEEN THE CHAMBER

ROWS.

7. EMBEDMENT STONE SURROUNDING CHAMBERS MUST BE A CLEAN,

CRUSHED, ANGULAR STONE 3/4-2" (20-50 mm).

8. THE CONTRACTOR MUST REPORT ANY DISCREPANCIES WITH CHAMBER

FOUNDATION MATERIALS BEARING CAPACITIES TO THE SITE DESIGN

ENGINEER.

9. ADS RECOMMENDS THE USE OF "FLEXSTORM CATCH IT" INSERTS

DURING CONSTRUCTION FOR ALL INLETS TO PROTECT THE

SUBSURFACE STORMWATER MANAGEMENT SYSTEM FROM

CONSTRUCTION SITE RUNOFF.

1. STORMTECH SC-310 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE

WITH THE "STORMTECH SC-310/SC-740/DC-780 CONSTRUCTION GUIDE".

2. THE USE OF CONSTRUCTION EQUIPMENT OVER SC-310 & SC-740

CHAMBERS IS LIMITED:

· NO EQUIPMENT IS ALLOWED ON BARE CHAMBERS.

· NO RUBBER TIRED LOADERS, DUMP TRUCKS, OR EXCAVATORS

ARE ALLOWED UNTIL PROPER FILL DEPTHS ARE REACHED IN

ACCORDANCE WITH THE "STORMTECH SC-310/SC-740/DC-780

CONSTRUCTION GUIDE".

· WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT CAN BE FOUND

IN THE "STORMTECH SC-310/SC-740/DC-780 CONSTRUCTION

GUIDE".

3. FULL 36" (900 mm) OF STABILIZED COVER MATERIALS OVER THE

CHAMBERS IS REQUIRED FOR DUMP TRUCK TRAVEL OR DUMPING.

USE OF A DOZER TO PUSH EMBEDMENT STONE BETWEEN THE ROWS OF

CHAMBERS MAY CAUSE DAMAGE TO THE CHAMBERS AND IS NOT AN

ACCEPTABLE BACKFILL METHOD. ANY CHAMBERS DAMAGED BY THE "DUMP

AND PUSH" METHOD ARE NOT COVERED UNDER THE STORMTECH

STANDARD WARRANTY.

CONTACT STORMTECH AT 1-888-892-2694 WITH ANY QUESTIONS ON

INSTALLATION REQUIREMENTS OR WEIGHT LIMITS FOR CONSTRUCTION

EQUIPMENT.

1. CHAMBERS SHALL BE STORMTECH SC-310.

2. CHAMBERS SHALL BE ARCH-SHAPED AND SHALL BE MANUFACTURED FROM VIRGIN,

IMPACT-MODIFIED POLYPROPYLENE OR POLYETHYLENE COPOLYMERS.

3. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2922 (POLETHYLENE) OR ASTM

F2418-16a (POLYPROPYLENE), "STANDARD SPECIFICATION FOR CORRUGATED WALL

STORMWATER COLLECTION CHAMBERS".

4. CHAMBER ROWS SHALL PROVIDE CONTINUOUS, UNOBSTRUCTED INTERNAL SPACE WITH NO

INTERNAL SUPPORTS THAT WOULD IMPEDE FLOW OR LIMIT ACCESS FOR INSPECTION.

5. THE STRUCTURAL DESIGN OF THE CHAMBERS, THE STRUCTURAL BACKFILL, AND THE

INSTALLATION REQUIREMENTS SHALL ENSURE THAT THE LOAD FACTORS SPECIFIED IN THE

AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, SECTION 12.12, ARE MET FOR: 1)

LONG-DURATION DEAD LOADS AND 2) SHORT-DURATION LIVE LOADS, BASED ON THE AASHTO

DESIGN TRUCK WITH CONSIDERATION FOR IMPACT AND MULTIPLE VEHICLE PRESENCES.

6. CHAMBERS SHALL BE DESIGNED, TESTED AND ALLOWABLE LOAD CONFIGURATIONS

DETERMINED IN ACCORDANCE WITH ASTM F2787, "STANDARD PRACTICE FOR STRUCTURAL

DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

LOAD CONFIGURATIONS SHALL INCLUDE: 1) INSTANTANEOUS (<1 MIN) AASHTO DESIGN TRUCK

LIVE LOAD ON MINIMUM COVER 2) MAXIMUM PERMANENT (75-YR) COVER LOAD AND 3)

ALLOWABLE COVER WITH PARKED (1-WEEK)  AASHTO DESIGN TRUCK.

7. REQUIREMENTS FOR HANDLING AND INSTALLATION:

· TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS

SHALL HAVE INTEGRAL, INTERLOCKING STACKING LUGS.

· TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKFILL, THE HEIGHT OF THE

CHAMBER JOINT SHALL NOT BE LESS THAN 2”.

· TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH

STIFFNESS CONSTANT AS DEFINED IN SECTION 6.2.8 OF ASTM F2922 SHALL BE GREATER

THAN OR EQUAL TO 400 LBS/IN/IN. AND b) TO RESIST CHAMBER DEFORMATION DURING

INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE

PRODUCED FROM REFLECTIVE GOLD OR YELLOW COLORS.

8. ONLY CHAMBERS THAT ARE APPROVED BY THE SITE DESIGN ENGINEER WILL BE ALLOWED. UPON

REQUEST BY THE SITE DESIGN ENGINEER OR OWNER, THE CHAMBER MANUFACTURER SHALL

SUBMIT A STRUCTURAL EVALUATION FOR APPROVAL BEFORE DELIVERING CHAMBERS TO THE

PROJECT SITE AS FOLLOWS:

· THE STRUCTURAL EVALUATION SHALL BE SEALED BY A REGISTERED PROFESSIONAL

ENGINEER.

· THE STRUCTURAL EVALUATION SHALL DEMONSTRATE THAT THE SAFETY FACTORS ARE

GREATER THAN OR EQUAL TO 1.95 FOR DEAD LOAD AND 1.75 FOR LIVE LOAD, THE MINIMUM

REQUIRED BY ASTM F2787 AND BY SECTIONS 3 AND 12.12 OF THE AASHTO LRFD BRIDGE

DESIGN SPECIFICATIONS FOR THERMOPLASTIC PIPE.

· THE TEST DERIVED CREEP MODULUS AS SPECIFIED IN ASTM F2922 SHALL BE USED FOR

PERMANENT DEAD LOAD DESIGN EXCEPT THAT IT SHALL BE THE 75-YEAR MODULUS USED

FOR DESIGN.

9. CHAMBERS AND END CAPS SHALL BE PRODUCED AT AN ISO 9001 CERTIFIED MANUFACTURING

FACILITY.

SC-310 STORMTECH CHAMBER
SPECIFICATIONS

IMPORTANT - NOTES FOR THE BIDDING
AND INSTALLATION OF THE SC-310 SYSTEM

NOTES FOR CONSTRUCTION
EQUIPMENT
1. STORMTECH SC-310 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE

"STORMTECH SC-310/SC-740/DC-780 CONSTRUCTION GUIDE".

2. THE USE OF CONSTRUCTION EQUIPMENT OVER SC-310 & SC-740 CHAMBERS IS

LIMITED:

· NO EQUIPMENT IS ALLOWED ON BARE CHAMBERS.

· NO RUBBER TIRED LOADERS, DUMP TRUCKS, OR EXCAVATORS ARE ALLOWED

UNTIL PROPER FILL DEPTHS ARE REACHED IN ACCORDANCE WITH THE

"STORMTECH SC-310/SC-740/DC-780 CONSTRUCTION GUIDE".

· WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT CAN BE FOUND IN THE

"STORMTECH SC-310/SC-740/DC-780 CONSTRUCTION GUIDE".

3. FULL 36" (900 mm) OF STABILIZED COVER MATERIALS OVER THE CHAMBERS IS

REQUIRED FOR DUMP TRUCK TRAVEL OR DUMPING.

USE OF A DOZER TO PUSH EMBEDMENT STONE BETWEEN THE ROWS OF CHAMBERS MAY

CAUSE DAMAGE TO THE CHAMBERS AND IS NOT AN ACCEPTABLE BACKFILL METHOD. ANY

CHAMBERS DAMAGED BY THE "DUMP AND PUSH" METHOD ARE NOT COVERED UNDER THE

STORMTECH STANDARD WARRANTY.

CONTACT STORMTECH AT 1-888-892-2694 WITH ANY QUESTIONS ON INSTALLATION

REQUIREMENTS OR WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT.
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JELLYFISH DESIGN NOTES

CARTRIDGE LENGTH

FLOW RATE HIGH-FLO / DRAINDOWN (CFS) (PER CART)

JELLYFISH TREATMENT CAPACITY IS A FUNCTION OF THE CARTRIDGE LENGTH AND THE NUMBER OF CARTRIDGES.  THE STANDARD SURFACE INLET

STYLE WITH TRENCH GRATE AND COVER IS SHOWN.  ALTERNATE CURB INLET OR PIPE INLET OPTIONS ARE AVAILABLE.  PEAK CONVEYANCE CAPACITY

TO BE DETERMINED BY ENGINEER OF RECORD.

CARTRIDGE SELECTION

OUTLET INVERT TO STRUCTURE INVERT (A)

OUTLET INVERT TO RIM (MIN) (B)

3'-4"

15"27"40"54"

0.049 / 0.0250.089 / 0.0450.133 / 0.0670.178 / 0.089

3'-3"4'-3"5'-4"6'-6"

MAX. TREATMENT (CFS)

0.45 0.33 0.22 0.12

3'-4" 3'-4" 3'-4"
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EDGE RESTRAINT 1. INSTALL AVIGNON, BELGIK, PIETRA, TUNDRA, OR UNIVERSAL EDGE CUT UNITS. INSTALL AVIGNON, BELGIK, PIETRA, TUNDRA, OR UNIVERSAL EDGE CUT UNITS. CAST-IN-PLACE CONCRETE OR PRECAST CONCRETE CURBS SHALL BE UTILIZED IN VEHICULAR APPLICATIONS. 2. EDGE RESTRAINT MAY REST ON AN OPEN-GRADED OR DENSE-GRADED EDGE RESTRAINT MAY REST ON AN OPEN-GRADED OR DENSE-GRADED AGGREGATE BASE. BASE 1. MOISTEN, SPREAD AND COMPACT THE ASTM NO. 57 AGGREGATE BASE LAYER IN MOISTEN, SPREAD AND COMPACT THE ASTM NO. 57 AGGREGATE BASE LAYER IN ONE 4" THICK LIFT. 2. MAKE A MINIMUM OF TWO PASSES IN VIBRATORY MODE FOLLOWED BY AT LEAST MAKE A MINIMUM OF TWO PASSES IN VIBRATORY MODE FOLLOWED BY AT LEAST TWO STATIC MODE WITH A MINIMUM 10 TON ROLLER, UNTIL NO VISIBLE MOVEMENT OF THE AGGREGATE. ALTERNATIVELY, A 13,500 LB PLATE COMPACTOR CAN BE USED TO COMPACTER ASTM NO. 57 AGGREGATE BASE. 3. DO NOT ALLOW COMPACTOR TO CRUSH AGGREGATE. DO NOT ALLOW COMPACTOR TO CRUSH AGGREGATE. 4. SURFACE TOLERANCE OF THE ASTM NO. 57 BASE SHOULD BE  1" OVER 10'. SURFACE TOLERANCE OF THE ASTM NO. 57 BASE SHOULD BE ±1" OVER 10'.BEDDING COURSE 1. MOISTEN, SPREAD AND SCREED ASTM NO 8. AGGREGATE BEDDING LAYER IN ONE MOISTEN, SPREAD AND SCREED ASTM NO 8. AGGREGATE BEDDING LAYER IN ONE 2" THICK LIFT 2. SURFACE TOLERANCE OF THE ASTM NO 8. BEDDING COURSE   " OVER 10' SURFACE TOLERANCE OF THE ASTM NO 8. BEDDING COURSE ±38" OVER 10' 3. CONSTRUCTION EQUIPMENT AND PEDESTRIAN TRAVEL ON SCREEDED BEDDING CONSTRUCTION EQUIPMENT AND PEDESTRIAN TRAVEL ON SCREEDED BEDDING COARSE IS PROHIBITED. PAVER 1. PAVERS SHOULD BE PLACED IN PATTERN SHOWN ON DRAWINGS. LAY UNITS TIGHT PAVERS SHOULD BE PLACED IN PATTERN SHOWN ON DRAWINGS. LAY UNITS TIGHT TO DESIGNATED LAYING PATTERNS. UNITS HAVE LUGS TO MAINTAIN CONSISTENT JOINT WIDTH. 2. IN SLOPED CONDITIONS START LAYING FROM THE BOTTOM IN AN UPHILL DIRECTION. IN SLOPED CONDITIONS START LAYING FROM THE BOTTOM IN AN UPHILL DIRECTION. 3. THE MINIMUM SLOPE FOR PERMEABLE PAVEMENT SURFACE IS 1%. THE MINIMUM SLOPE FOR PERMEABLE PAVEMENT SURFACE IS 1%. 4. INFLO PAVERS CAN BE INSTALLED WITH TB100SI (TECHO-BLOC MECHANICAL TOOL) INFLO PAVERS CAN BE INSTALLED WITH TB100SI (TECHO-BLOC MECHANICAL TOOL) TO EXPEDITE INSTALLATION. 5. WHEN SUBJECT IT VEHICULAR TRAFFIC, CUT UNITS SHOULD NOT BE SMALLER THEN   WHEN SUBJECT IT VEHICULAR TRAFFIC, CUT UNITS SHOULD NOT BE SMALLER THEN   13THE WHOLE PAVER. WHEN USING CUT PAVERS MAINTAIN JOINT. 6. IN VEHICULAR APPLICATION LAY PATTERN PERPENDICULAR TO TRAFFIC FLOW. IN VEHICULAR APPLICATION LAY PATTERN PERPENDICULAR TO TRAFFIC FLOW. JOINT FILL 1. FILL PAVER JOINT OPENINGS WITH ASTM NO. 8 AGGREGATE. SWEEP STONE TO FILL FILL PAVER JOINT OPENINGS WITH ASTM NO. 8 AGGREGATE. SWEEP STONE TO FILL JOINTS. SURFACE MUST BE SWEPT CLEAN PRIOR TO COMPACTION 2. COMPACT WITH 5,000 LB PLATE COMPACTOR (TWO PASSES MINIMUM). INSTALL OF COMPACT WITH 5,000 LB PLATE COMPACTOR (TWO PASSES MINIMUM). INSTALL OF NEOPRENE PAD TO PROTECT THE TEXTURE OF THE PAVING UNITS. 3. DO NOT COMPACT WITHIN 6' OF UNRESTRAINED EDGES OF PAVERS. DO NOT COMPACT WITHIN 6' OF UNRESTRAINED EDGES OF PAVERS. 4. APPLY ADDITIONAL AGGREGATE TO FILL THE JOINT OPENINGS IF NEEDED AND APPLY ADDITIONAL AGGREGATE TO FILL THE JOINT OPENINGS IF NEEDED AND COMPACT. 5. SURFACE TOLERANCE OF COMPACTED PAVERS SHOULD BE   " OVER 10'. SURFACE TOLERANCE OF COMPACTED PAVERS SHOULD BE ±38" OVER 10'. POST INSTALLATION PROTECTION 1. MAINTAIN EROSION AND SEDIMENT MEASURES AT PERIMETER TO PREVENT MAINTAIN EROSION AND SEDIMENT MEASURES AT PERIMETER TO PREVENT CONTAMINATION OF POROUS PAVEMENT SYSTEM.

AutoCAD SHX Text
JELLYFISH FILTER JFSI0404 DETAIL

AutoCAD SHX Text
STORMWATER

AutoCAD SHX Text
DETAILS

AutoCAD SHX Text
GENERAL NOTES: 1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE. 2. FOR SITE SPECIFIC DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS FOR SITE SPECIFIC DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHT, PLEASE CONTACT YOUR CONTECH ENGINEERED SOLUTIONS REPRESENTATIVE.  www.ContechES.com 3. JELLYFISH WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH JELLYFISH WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS DRAWING.  CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT. 4. STRUCTURE SHALL MEET AASHTO HS-20 OR PER APPROVING STRUCTURE SHALL MEET AASHTO HS-20 OR PER APPROVING JURISDICTION REQUIREMENTS, WHICHEVER IS MORE STRINGENT, ASSUMING EARTH COVER OF 0', AND GROUNDWATER ELEVATION AT, OR BELOW, THE OUTLET PIPE INVERT ELEVATION.  ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.  CASTINGS SHALL MEET AASHTO M306 LOAD RATING AND BE CAST WITH THE CONTECH LOGO. 5. STRUCTURE SHALL BE PRECAST CONCRETE CONFORMING TO ASTM C-857, STRUCTURE SHALL BE PRECAST CONCRETE CONFORMING TO ASTM C-857, ASTM C-918, AND AASHTO LOAD FACTOR DESIGN METHOD. 6.  OUTLET PIPE INVERT IS EQUAL TO THE CARTRIDGE DECK ELEVATION. 7.  THE OUTLET PIPE DIAMETER FOR NEW INSTALLATIONS IS RECOMMENDED TO BE ONE PIPE SIZE LARGER THAN THE INLET PIPE (WHERE APPLICABLE) AT EQUAL OR GREATER SLOPE.    8.  NO PRODUCT SUBSTITUTIONS SHALL BE ACCEPTED UNLESS SUBMITTED .  NO PRODUCT SUBSTITUTIONS SHALL BE ACCEPTED UNLESS SUBMITTED NO PRODUCT SUBSTITUTIONS SHALL BE ACCEPTED UNLESS SUBMITTED 10 DAYS PRIOR TO PROJECT BID DATE, OR AS DIRECTED BY THE   ENGINEER OF RECORD. INSTALLATION NOTES A.  ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE SPECIFIED BY ENGINEER OF RECORD. B.  CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE STRUCTURE. C.  CONTRACTOR WILL INSTALL AND LEVEL THE STRUCTURE, SEALING THE JOINTS, LINE ENTRY AND EXIT POINTS (NON-SHRINK GROUT WITH APPROVED WATERSTOP OR FLEXIBLE BOOT). D.  CARTRIDGE INSTALLATION, BY CONTECH, SHALL OCCUR ONLY AFTER SITE HAS BEEN STABILIZED AND THE JELLYFISH UNIT IS CLEAN AND FREE OF DEBRIS.  CONTACT CONTECH TO COORDINATE CARTRIDGE INSTALLATION WITH SITE STABILIZATION.
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REFERENCE DOCUMENT: UNHSC DESIGN SPECIFICATIONS FOR POROUS ASPHALT PAVEMENT AND INFILTRATION BEDS, UNH STORMWATER CENTER, FEBRUARY, 2014. 
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AutoCAD SHX Text
THE FOLLOWING RECOMMENDATIONS WILL HELP ASSURE THAT THE POROUS ASPHALT PAVEMENT IS PROPERLY INSTALLED.  1. THE FULL PAVEMENT SPECIFICATION MUST BE FOLLOWED CONSCIENTIOUSLY DURING CONSTRUCTION. IT I.S BASED ON UNHSC DESIGN SPECIFICATIONS FOR POROUS ASPHALT PAVEMENT AND INFILTRATION BEDS. THE UNH SPECIFICATION INCLUDE NUMEROUS VITAL PROVISIONS FOR AGGREGATE AND BITUMINOUS MATERIALS, THEIR PLACEMENT, AND QUALITY CONTROL. AMONG ITS NOTABLE PROVISIONS ARE THE FOLLOWING EXAMPLES: - OPEN-GRADED AGGREGATE TO MAKE ALL PAVEMENT LAYERS POROUS AND PERMEABLE: - STIFF ASPHALT BINDER TO ADHERE TO THE AGGREGATE PARTICLES AND RESIST "DRAINDOWN" THROUGH THE PAVEMENT'S PORES, ENHANCING THE MATERIAL'S PERFORMANCE AND DURABILITY; - A SPECIFIC LIMIT ON ALLOWABLE DRAINDOWN, AND ADDITION OF A STYRENE-BUTADIENE-STYRENE (SBS) POLYMER ADDITIVE TO HELP MEET THAT REQUIREMENT; - THE POROUS PAVEMENT IS TO BE INSTALLED ONLY AFTER MAJOR CONSTRUCTION IS COMPLETED, SO THAT CONSTRUCTION TRAFFIC WILL NOT TRACK POTENTIALLY CLOGGING SEDIMENT ONTO THE PAVEMENT SURFACE. FOR CONSTRUCTION ACCESS, A TEMPORARY SURFACE WILL BE INSTALLED, SIMILAR IN CONSTRUCTION TO A STANDARD STABILIZED CONSTRUCTION ENTRANCE. THIS TYPE OF SURFACE CAN BEAR CONSTRUCTION TRAFFIC WITHOUT ERODING. - PROMINENT AND REPEATED STATEMENTS OF THE SPECIAL NATURE AND PURPOSE OF POROUS PAVEMENT, AND THE NECESSITY OF COMPLYING STRICTLY WITH THESE DISTINCTIVE SPECIFICATIONS.  - PROTECTION OF THE FINISHED POROUS ASPHALT SURFACE FROM TRACKING OF CONSTRUCTION SEDIMENT. 2. THOROUGH COMMUNICATION WITH THE POROUS ASPHALT SUPPLIER AND PAVEMENT INSTALLER IS ESSENTIAL. THEY MUST UNDERSTAND THE POROUS PAVEMENT'S SPECIAL OBJECTIVES, THE SPECIAL MATERIALS AND PROCEDURES NECESSARY TO MAKE IT EFFECTIVE, AND WHY COMPLIANCE WITH SPECIFICATIONS IS ESSENTIAL. TO THIS END, THE SPECIFICATIONS STATE PROMINENTLY AND REPEATEDLY THE SPECIAL NATURE AND PURPOSE OF THE POROUS MATERIALS. IN ADDITION, THE PROJECT ENGINEER SHOULD MEET WITH THE CONTRACTORS IN PERSON TO REVIEW THE SPECIFICATIONS AND MAKE SURE THE CONTRACTORS UNDERSTAND THE OBJECTIVES. HE SHOULD OBSERVE THE CONTRACTORS ON-SITE FREQUENTLY, TO MAKE SURE THE OBJECTIVES ARE CARRIED OUT. HE SHOULD MAINTAIN A WRITTEN RECORD DOCUMENTING REVIEW AND APPROVAL AT CRITICAL PROJECT STAGES SUCH AS EXCAVATION OF THE SUB GRADE AND QUALITY CHECKS OF BASE AND SURFACE MATERIALS. HE SHOULD INSPECT THE SITE TO MAKE SURE CONSTRUCTION VEHICLES ARE NOT ALLOWED TO TRAVERSE EXCAVATED SUB GRADE OR THE PAVEMENT STRUCTURE AT ANY INAPPROPRIATE STAGE. HE SHOULD FORBID CONSTRUCTION TRAFFIC FROM TRACKING SOIL ONTO THE FINISHED PAVEMENT SURFACE.

AutoCAD SHX Text
%%UINSTALLATION

AutoCAD SHX Text
A. PERCOLATION BEDS 1. OWNER SHALL BE NOTIFIED AT LEAST 24 HOURS PRIOR TO ALL PERCOLATION BED AND POROUS PAVING WORK. 2. SUB GRADE PREPARATION a. EXISTING SUB GRADE UNDER BED AREAS SHALL NOT BE COMPACTED OR SUBJECT TO EXCESSIVE CONSTRUCTION EQUIPMENT TRAFFIC PRIOR TO STONE BED PLACEMENT. b. WHERE EROSION OF SUB GRADE HAS CAUSED ACCUMULATION OF FINE MATERIALS AND/OR SURFACE PONDING, THIS MATERIAL SHALL BE REMOVED WITH LIGHT EQUIPMENT AND THE UNDERLYING SOILS SCARIFIED TO A MINIMUM DEPTH OF 6 INCHES WITH A YORK RAKE OR EQUIVALENT AND LIGHT TRACTOR. c. BRING SUB GRADE OF STONE PERCOLATION BED TO LINE, GRADE, AND ELEVATIONS INDICATED. FILL AND LIGHTLY REGRADE ANY AREAS DAMAGED BY EROSIONS, PONDING, OR TRAFFIC COMPACTION BEFORE THE PLACING OF STONE. ALL BED BOTTOMS ARE LEVEL GRADE. 3. RECHARGE BED INSTALLATION a. UPON COMPLETION OF SUB GRADE WORK, THE ENGINEER SHALL BE NOTIFIED AND SHALL INSPECT AT HIS DISCRETION BEFORE PROCEEDING WITH PERCOLATION BED INSTALLATION. b. PERCOLATION BED AGGREGATE SHALL BE PLACED IMMEDIATELY AFTER APPROVAL OF SUB GRADE PREPARATION. ANY ACCUMULATION OF DEBRIS OR SEDIMENT WHICH HAS TAKEN PLACE AFTER APPROVAL OF SUB GRADE SHALL BE REMOVED PRIOR TO INSTALLATION OF AGGREGATE AT NO EXTRA COST TO THE OWNER. c. INSTALL COARSE AGGREGATE (CRUSHED STONE) IN 8-INCH MAXIMUM LIFTS, TO A MAXIMUM OF 95% STANDARD PROCTOR COMPACTION, KEEPING EQUIPMENT MOVEMENT OVER STORAGE BED SUBGRADES TO A MINIMUM. INSTALL AGGREGATE TO GRADES INDICATED ON THE DRAWINGS. d. INSTALL FILTER COARSE (BANK RUN GRAVEL) IN 8-INCH MAXIMUM LIFTS, TO A MAXIMUM OF 95% STANDARD PROCTOR COMPACTION, KEEPING EQUIPMENT MOVEMENT OVER STORAGE BED SUBGRADES TO A MINIMUM. INSTALL AGGREGATE TO GRADES INDICATED ON THE DRAWINGS. e. INSTALL CHOKER BASE COURSE (SEE MATERIALS SECTION) AGGREGATE EVENLY OVER SURFACE OF STONE BED, SUFFICIENT TO ALLOW PLACEMENT OF PAVEMENT, AND NOTIFY ENGINEER FOR APPROVAL. CHOKER BASE COURSE SHALL BE SUFFICIENT TO ALLOW FOR EVEN PLACEMENT OF ASPHALT BUT NO LESS THAN 4-INCH IN DEPTH. 4. SURROUNDING AREAS a. BEFORE THE POROUS PAVEMENT IS INSTALLED, ADJACENT SOIL AREAS SHOULD BE SLOPED AWAY FROM ALL PAVEMENT EDGES, TO PREVENT POTENTIAL SEDIMENT FROM WASHING ON THE PAVEMENT SURFACE. b. TO ACCOMPLISH THIS, A SEQUENCE OF TEMPORARY SWALES SHOULD BE EXCAVATED INTO ALL EARTHEN (UNPAVED) AREAS AT LEAST ON THE UPHILL SIDES OF THE PAVEMENT, AND WHERE NECESSARY, TO BELOW THE CURB OR PAVEMENT ELEVATION. ITS SHAPE AND PLANTINGS CAN BE INTEGRATED WITH THE PROJECT'S ARCHITECTURE AND LANDSCAPE, AND DESIGNED TO MAXIMIZE INFILTRATION. SWALE OVERFLOW, WHEN IT OCCURS, CAN BE DISCHARGED FROM ONE SWALE TO ANOTHER BY CONNECTING PIPES UNDER DRIVEWAYS. c. BUILDING BASEMENTS AND FOUNDATIONS SHOULD BE WATERPROOFED AS NECESSARY, WHERE THE POROUS PAVEMENT ABUTS BUILDINGS.
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THE FOLLOWING RECOMMENDATIONS WILL HELP ASSURE THAT THE PAVEMENT IS MAINTAINED TO PRESERVE ITS HYDROLOGIC EFFECTIVENESS. WINTER MAINTENANCE: 1. SANDING FOR WINTER TRACTION IS PROHIBITED. DEICING IS PERMITTED (NaCl, MgCl2, OR EQUIVALENT). REDUCED SALT APPLICATION OF 50% OVER TRADITIONAL PAVEMENT APPLICATION RATES, NONTOXIC, ORGANIC DEICERS, APPLIED EITHER AS BLENDED, MAGNESIUM CHLORIDE-BASED LIQUID PRODUCTS OR AS PRETREATED SALT, ARE PREFERABLE. 2. PLOWING IS ALLOWED, BLADE SHOULD BE SLIGHTLY RAISED (ALTHOUGH NOT NECESSARY, THIS WILL PREVENT PAVEMENT SCARING). ICE AND LIGHT SNOW ACCUMULATION ARE GENERALLY NOT AS PROBLEMATIC AS FOR STANDARD ASPHALT. SNOW WILL ACCUMULATE DURING HEAVIER STORMS AND SHOULD BE PLOWED AFTER 2 TO 4 INCHES OF SNOW ACCUMULATION. ROUTINE MAINTENANCE: 1. ASPHALT SEAL COATING MUST BE ABSOLUTELY FORBIDDEN. SURFACE SEAL COATING IS NOT REVERSIBLE. 2. THE PAVEMENT SURFACE SHOULD BE VACUUMED 2 TO 4 TIMES PER YEAR, ESPECIALLY AFTER WINTER AND FALL SEASONS, AND AT ANY ADDITIONAL TIMES SEDIMENT IS SPILLED, ERODED, OR TRACKED ONTO THE SURFACE. 3. PLANTED AREAS ADJACENT TO PERVIOUS PAVEMENT SHOULD BE WELL MAINTAINED TO PREVENT SOIL WASHOUT ONTO THE PAVEMENT. IF ANY BARE SPOTS OR ERODED AREAS ARE OBSERVED WITHIN THE PLANTED AREAS, THEY SHOULD BE REPLANTED AND/OR STABILIZED AT ONCE. 4. IMMEDIATELY CLEAN ANY SOIL DEPOSITED ON PAVEMENT. SUPERFICIAL DIRT DOES NOT NECESSARILY CLOG THE PAVEMENT VOIDS. HOWEVER, DIRT THAT IS GROUND IN REPEATEDLY BY TIRES CAN LEAD TO CLOGGING. THEREFORE, TRUCKS OR OTHER HEAVY VEHICLES SHOULD BE PREVENTED FROM TRACKING OR SPILLING DIRT ONTO THE PAVEMENT. 5. DO NOT ALLOW CONSTRUCTION STAGING, SOIL/MULCH STORAGE, ETC. ON UNPROTECTED PAVEMENT SURFACE. 6. REPAIRS: FOR THE POROUS ASPHALT PARKING LOT, POTHOLES OF LESS THAN 50 SQUARE FEET CAN BE PATCHED BY ANY MEANS SUITABLE WITH STANDARD PAVEMENT OR A PERVIOUS MIX IS PREFERRED. FOR AREAS GREATER THAN 50 SQ. FT. IS IN NEED OF REPAIR, APPROVAL OF PATCH TYPE SHOULD BE SOUGHT FROM A QUALIFIED ENGINEER. ANY REQUIRED REPAIR OF DRAINAGE STRUCTURES SHOULD BE DONE PROMPTLY TO ENSURE CONTINUED PROPER FUNCTIONING OF THE SYSTEM. REPAIRS TO THE POROUS ASPHALT SIDEWALK SHALL BE MADE WITH A PERVIOUS MIX. 7. WRITTEN AND VERBAL COMMUNICATION TO THE POROUS PAVEMENT'S FUTURE OWNER SHOULD MAKE CLEAR THE PAVEMENT'S SPECIAL PURPOSE AND SPECIAL MAINTENANCE REQUIREMENTS SUCH AS THOSE LISTED HERE.
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1. POROUS ASPHALT PAVEMENT MIX PER THE CURRENT UNH STORM WATER CENTER DESIGN SPECIFICATIONS FOR POROUS ASPHALT PAVEMENT AND INFILTRATION BEDS MANUAL. 2. NO WORK SHALL BE STARTED UNTIL THE CONTRACTOR HAS SUBMITTED AND THE ENGINEER HAS APPROVED A MIX DESIGN INCLUDING THE PERCENTAGE OF EACH INGREDIENT INCLUDING BINDER, POLYMER, AND THE JOB-MIX FORMULA FROM SUCH A COMBINATION. THE JOB-MIX FORMULA SHALL ESTABLISH A SINGLE PERCENTAGE OF AGGREGATE PASSING SIEVE AND A SINGLE PERCENTAGE OF BITUMINOUS MATERIAL TO BE ADDED TO THE AGGREGATE. NO CHANGE IN THE JOB-MIX FORMULA MAY BE MADE WITHOUT WRITTEN APPROVAL OF THE ENGINEER. THE JOB-MIX FORMULA MUST FALL WITH THE MASTER RANGE SPECIFIED IN COMPOSITION OF MIXTURE TABLE. TRANSPORTING MATERIAL: SEE CONSTRUCTION AND INSTALL SPECIFICATIONS
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B. POROUS ASPHALT 1. TRANSPORTING MATERIAL a. TRANSPORTING OF MIX TO THE SITE SHALL BE IN VEHICLES WITH SMOOTH, CLEAN DUMP BEDS THAT HAVE BEEN SPRAYED WITH A NON-PETROLEUM RELEASE AGENT. b. THE MIX SHALL BE COVERED DURING TRANSPORT TO CONTROL COOLING. 2. POROUS BITUMINOUS ASPHALT SHALL NOT BE STORED IN EXCESS OF 90 MINUTES BEFORE PLACEMENT. 3. ASPHALT PLACEMENT a. THE POROUS BITUMINOUS SURFACE COURSE SHALL BE LAID IN ONE OR TWO LIFTS DIRECTLY OVER THE CHOKER COARSE, FILTER COARSE, AND CRUSHED STONE BASE COURSE TO DEPTH INDICATED. IF LAID IN TWO LIFTS THE PAVEMENT SHALL BE CLEANED AND INSPECTED BY THE ENGINEER BEFORE PLACEMENT OF THE SECOND LIFT.  b. THE LAYING TEMPERATURE OF THE BITUMINOUS MIX SHALL BE BETWEEN 275 DEGREES FAHRENHEIT AND 325 DEGREES FAHRENHEIT (BASED ON RECOMMENDATIONS OF THE ASPHALT SUPPLIER). c. INSTALLATION SHALL TAKE PLACE WHEN AMBIENT TEMPERATURES ARE 55 DEGREES FAHRENHEIT OR ABOVE, WHEN MEASURED IN THE SHADE AWAY FROM ARTIFICIAL HEAT: d. THE USE OF A REMIXING MATERIAL TRANSFER DEVICE BETWEEN THE TRUCKS AND THE PAVER IS HIGHLY RECOMMENDED TO ELIMINATE COLD LUMPS IN THE MIX. e. THE POLYMER-MODIFIED ASPHALT IS VERY DIFFICULT TO RAKE, A WELL-HEATED SCREED SHOULD BE USED TO MINIMIZE THE NEED FOR RAKING. f. COMPACTION OF THE SURFACE COURSE SHALL TAKE PLACE WHEN THE SURFACE IS COOL ENOUGH TO RESIST AN 8-12-TON ROLLER. BREAKDOWN ROLLING SHALL OCCUR WHEN THE MIX TEMPERATURE IS BETWEEN 275 DEGREES FAHRENHEIT AND 325 DEGREES FAHRENHEIT. INTERMEDIATE ROLLING SHALL OCCUR WHEN THE MIX TEMPERATURE IS BETWEEN 150 DEGREES FAHRENHEIT AND 200 DEGREES FAHRENHEIT. THE CESSATION TEMPERATURE OCCURS AT APPROXIMATELY 175 DEGREES FAHRENHEIT, AT WHICH POINT THE MIX BECOMES RESISTANT TO COMPACTION. IF COMPACTION HAS NOT BEEN DONE AT TEMPERATURE GREATER THAN THE CESSATION TEMPERATURE, THE PAVEMENT WILL NOT ACHIEVE ADEQUATE DURABILITY. 4. IN THE EVENT CONSTRUCTION SEDIMENT IS INADVERTENTLY DEPOSITED ON THE FINISHED POROUS SURFACE, IT MUST BE IMMEDIATELY REMOVED BY VACUUMING. 5. AFTER FINAL ROLLING, NO VEHICULAR TRAFFIC OF ANY KIND SHALL BE PERMITTED ON THE SURFACE UNTIL COOLING AND HARDENING HAS TAKEN PLACE, AND IN NO CASE WITHIN THE FIRST 48 HOURS. PROVIDE BARRIERS AS NECESSARY AT NO EXTRA COST TO THE OWNER TO PREVENT VEHICULAR USE; REMOVE AT THE DISCRETION OF THE ENGINEER. 6. STRIPING PAINT FOR TRAFFIC LANES AND PARKING BAYS SHALL BE CHLORINATED RUBBER BASE, FACTORY MIXED, NON-BLEEDING, FAST DRYING, BEST QUALITY, WHITE TRAFFIC PAINT WITH A LIFE EXPECTANCY OF TWO YEARS UNDER NORMAL TRAFFIC USE. a. PAVEMENT-MARKING PAINT; LATEX, WATER-BASE EMULSION, READY-MIXED, COMPLYING WITH PS TT-P-1952. b. SWEEP AND CLEAN SURFACE TO ELIMINATE LOOSE MATERIAL AND DUST. c. PAINT 4 INCH WIDE PARKING STRIPING AND TRAFFIC LANE STRIPING IN ACCORDANCE WITH LAYOUTS OF PLAN. APPLY PAINT WITH MECHANICAL EQUIPMENT TO PRODUCE UNIFORM STRAIGHT EDGES. APPLY IN TWO COATS AT MANUFACTURER'S RECOMMENDED RATES. PROVIDE CLEAR, SHARP LINES USING WHITE TRAFFIC PAINT, INSTALLED IN ACCORDANCE WITH NHDOT SPECIFICATIONS. 7. WORK SHALL BE DONE EXPERTLY THROUGHOUT, WITHOUT STAINING OR INJURY TO OTHER WORK. TRANSITION TO ADJACENT IMPERVIOUS BITUMINOUS PAVING SHALL BE MERGED NEATLY WITH FLUSH, CLEAN LINE. FINISHED PAVING SHALL BE EVEN, WITHOUT POCKETS, AND GRADED TO ELEVATIONS SHOWN ON DRAWING. 8. POROUS PAVEMENT BEDS SHALL NOT BE USED FOR EQUIPMENT OR MATERIALS STORAGE DURING CONSTRUCTION, AND UNDER NO CIRCUMSTANCES SHALL VEHICLES BE ALLOWED TO DEPOSIT SOIL ON PAVED POROUS SURFACES. 9. REPAIR OF DAMAGED PAVING a. ANY EXISTING PAVING ON OR ADJACENT TO THE SITE THAT HAS BEEN DAMAGED AS A RESULT OF CONSTRUCTION WORK SHALL BE REPAIRED TO THE SATISFACTION OF THE OWNER WITHOUT ADDITIONAL COST TO THE OWNER. 10. FULL QUALITY CONTROL a. THE FULL PERMEABILITY OF THE PAVEMENT SURFACE SHALL BE TESTED BY APPLICATION OF CLEAN WATER AT THE RATE OF AT LEAST 5 GPM OVER THE SURFACE, USING A HOSE OR OTHER DISTRIBUTION DEVISE, WATER USED FOR THE TEST SHALL BE CLEAN, FREE OF SUSPENDED SOLIDS AND DELETERIOUS LIQUIDS AND WILL BE PROVIDED AT NO EXTRA COST TO THE OWNER. ALL APPLIED WATER SHALL INFILTRATE DIRECTLY WITHOUT PUDDLE FORMATION OR SURFACE RUNOFF, AND SHALL BE OBSERVED BY THE ENGINEER AND OWNER. b. TEST IN-PLACE BASE AND SURFACE COURSE FOR COMPLIANCE WITH REQUIREMENTS FOR THICKNESS AND SURFACE SMOOTHNESS, REPAIR OR REMOVE AND REPLACE UNACCEPTABLE WORK AS DIRECTED BY THE OWNER. c. SURFACE SMOOTHNESS: TEST FINISHED SURFACE FOR SMOOTHNESS AND EVEN DRAINAGE, USING A TEN-FOOT TO CENTERLINE OF PAVED AREA. SURFACE WILL NOT BE ACCEPTED IF GAPS OR RIDGES EXCEED 3/16 OF AN INCH. 
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1)  DO NOTE PLACE THE BIORETENTION SYSTEM INTO SERVICE UNTIL THE BMP HAS BEEN PLANTED AND ITS CONTRIBUTING AREAS HAVE BEEN FULLY STABILIZED. 2) DO NOT DISCHARGE SEDIMENT-LADEN WATERS FROM CONSTRUCTION ACTIVITIES (RUNOFF, WATER FROM EXCAVATIONS) TO THE BIORETENTION AREA DURING ANY STAGE OF CONSTRUCTION. 3) DO NOT TRAFFIC EXPOSED SOIL SURFACE WITH CONSTRUCTION EQUIPMENT. IF FEASIBLE, PERFORM EXCAVATIONS WITH EQUIPMENT POSITIONED OUTSIDE THE LIMITS OF THE INFILTRATION COMPONENTS OF THE SYSTEM.
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A. MAINTENANCE OF COMMON FACILITIES OR PROPERTY

1. FUTURE OWNERS OR ASSIGNS ARE RESPONSIBLE FOR MAINTENANCE OF ALL
STORMWATER INFRASTRUCTURE ASSOCIATED WITH THE FACILITY AND THE
PROPERTY. THIS INCLUDES THE ROOF DRAINAGE SYSTEM, RAIN GARDEN,
PERVIOUS PAVERS, STORM TECH CHAMBERS, LANDSCAPED AREAS, PERVIOUS
ASPHALT AND CONTECH TREATMENT STRUCTURE.

B. GENERAL INSPECTION AND MAINTENANCE REQUIREMENTS

1. PERMANENT STORMWATER AND SEDIMENT AND EROSION CONTROL FACILITIES TO
BE MAINTAINED ON THE SITE INCLUDE BUT ARE NOT LIMITED TO THE FOLLOWING:

a. PARKING AREAS
b. PERVIOUS ASPHALT
c. RAIN GARDEN
d. LANDSCAPED AREAS
e. PERMEABLE PAVERS
f. CULVERTS & DRAIN LINES
g. CONTECH JELLYFISH
h. ROOF DRAINAGE
i. STORM TECH CHAMBERS

2.   MAINTENANCE OF PERMANENT MEASURES SHALL FOLLOW THE FOLLOWING
SCHEDULE:

a. PARKING AREAS, DRIVEWAY:
INSPECTION AT THE END OF EVERY WINTER, PRIOR TO THE START OF THE
SPRING RAIN SEASON.  SWEEPING SHALL BE DONE ONCE IN EARLY FALL AND
THEN AFTER SPRING SNOWMELT.  SAND/DEBRIS THAT HAS COLLECTED OFF
THE DRIVEWAY AND PARKING LOT SHOULD BE REMOVED OFF-SITE AND
DISPOSED OF PROPERLY.

b. PERVIOUS ASPHALT: VISUALLY INSPECT PAVEMENT MONTHLY TO ENSURE
IT IS CLEAN OF DEBRIS, DE-WATERS BETWEEN STORMS AND IS CLEAN OF
SEDIMENTS.  MAINTAIN ALL ADJACENT AND UPLAND AREAS.  KEEP SURFACE
FREE OF SEDIMENT BY BLOWING, AND VACUUMING AT LEAST AS OFTEN AS
ITEM A. ABOVE AND AS NEEDED.  AVOID ANY SEALING OR REPAVING WITH
IMPERVIOUS MATERIALS.

c. RAIN GARDEN:
RAIN GARDEN MAINTENANCE IS SIMILAR TO THE MAINTENANCE OF ANY
PERENNIAL GARDEN, WITH A FEW EXTRA TASKS:

INSPECT: CHECK AFTER STORMS TO VERIFY THE INLET AND OUTLET ARE
STABLE, NO CHANNELS HAVE FORMED, THAT PLANTS ARE HEALTHY AND
THAT IT IS DRAINING. ADJUST AND REPAIR IF NEEDED.
PLANT CARE: WEED AND WATER AS NEEDED. REPLACE DEAD PLANTS AS
NEEDED. CUT BACK, PRUNE OR DIVIDE PLANTS WHEN APPROPRIATE TO
ENCOURAGE GROWTH.
CLEAN: IF THE RAIN GARDEN IS RECEIVING RUNOFF THAT CONTAINS SAND OR
DEBRIS, SUCH AS FROM A DRIVEWAY OR ROADWAY, CLEAN OUT
ACCUMULATED MATERIALS AS NEEDED.

d. LANDSCAPED AREAS:
ANNUAL INSPECTION OF SITE'S VEGETATION AND LANDSCAPING. ANY AREAS
THAT ARE BARE SHALL BE RESEEDED AND MULCHED WITH HAY OR, IF THE
CASE IS EXTREME, LOAMED AND SEEDED OR SODDED TO ENSURE ADEQUATE
VEGETATIVE COVER. LANDSCAPE SPECIMENS SHALL BE REPLACED IN-KIND, IF
THEY ARE FOUND TO BE DEAD OR DYING.

e. PERMEABLE PAVERS:
REVIEW PERIODICALLY DURING STORM EVENTS FOR PROPER INFILTRATION.
INSPECT ONCE PER YEAR BY RUNNING WATER OVER THE SURFACE WHILE
WATCHING FOR PROPER INFILTRATION.  CLEAN/REMOVE ANY
SEDMENT/DEBRIS FROM THE JOINTS TO ENSURE LARGEST SURFACE AREA FOR
WATER TO INFILTRATE, PERFORM LIGHT VACUUMING TWICE A YEAR.

f. CULVERTS AND DRAIN LINES:
INSPECT TWICE A YEAR, MORE OFTEN IF NEEDED.  INSPECT FOR
ACCUMULATION OF DEBRIS.   REMOVE MATERIAL FROM INLET/OUTLET AS
NECESSARY, DISPOSE OF OFFSITE.

g. CONTECH JELLYFISH TREATMENT STRUCTURE:
SEE ATTACHED JELLYFISH MAINTENANCE GUIDE.

h. ROOF DRAINAGE:
THE FOLLOWING RECOMMENDATIONS WILL HELP ASSURE THAT THE ROOF
DRAINAGE SYSTEM IS MAINTAINED TO PRESERVE ITS EFFECTIVENESS:

1. INITIALLY, IT SHOULD BE TESTED BY INSERTING A GARDEN HOSE INTO THE INLET
AND ALLOWING THE WATER TO RUN AT FULL STRENGTH FOR A MINIMUM OF ONE
HOUR.  THE WATER SHOULD STAY UNDERGROUND WITHIN THE GRAVEL.  IF
WATER COMES OUT OF THE OVERFLOW, THE SYSTEM SHOULD BE FURTHER
INSPECTED AND POSSIBLY REPLACED.  THIS PROCEDURE SHOULD BE PERFORMED
EVERY YEAR DURING THE ANNUAL INSPECTION.

2. IN THE SPRING AND FALL, VISUALLY INSPECT THE AREA AROUND THE SYSTEM
AND REPAIR ANY EROSION.  USE SMALL STONES TO STABILIZE EROSION ALONG
DRAINAGE PATHS.  RE-MULCH ANY VOID AREAS BY HAND AS NEEDED.  ALSO,
INSPECT THE ROOF COLLECTION AND PIPING AND CLEAN AND REPAIR AS
NECESSARY.

3. DO NOT PLANT DEEP ROOTED TREES AND SHRUBS WITHIN 5' OF THE SYSTEM.

i. STORM TECH CHAMBERS:
THE FOLLOWING REQUIREMENTS WILL HELP ASSURE THAT THE STORM TECH
CHAMBERS SYSTEM IS MAINTAINED TO PRESERVE ITS EFFECTIVENESS:

STEP 1) INSPECT ISOLATOR ROW FOR SEDIMENT

A. INSPECTION PORTS (IF PRESENT)
A.1. REMOVE/OPEN LID ON NYLOPLAST INLINE DRAIN
A.2. REMOVE AND CLEAN FLEXSTORM FILTER IF INSTALLED
A.3. USING A FLASHLIGHT AND STADIA ROD, MEASURE DEPTH OF SEDIMENT
AND RECORD ON MAINTENANCE LOG
A.4. LOWER A CAMERA INTO ISOLATOR ROW FOR VISUAL INSPECTION OF
SEDIMENT LEVELS (OPTIONAL)
A.5. IF SEDIMENT IS AT, OR ABOVE, 3" (80MM) PROCEED TO STEP 2. IF NOT,
PROCEED TO STEP 3.

B. ALL ISOLATOR ROWS
B.1. REMOVE COVER FROM STRUCTURE AT UPSTREAM END OF ISOLATOR ROW
B.2. USING A FLASH LIGHT, INSPECT DOWN THE ISOLATOR ROW THROUGH
OUTLET PIPE. MIRRORS ON POLES OR CAMERAS MAY BE USED TO AVOID A
CONFINED SPACE ENTRY. FOLLOW OSHA REGULATIONS FOR CONFINED SPACE
ENTRY IF ENTERING MANHOLE
B.3. IF SEDIMENT IS AT, OR ABOVE, 3" (80MM) PROCEED TO STEP 2. IF NOT,
PROCEED TO STEP 3.

STEP 2) CLEAN OUT ISOLATOR ROW USING THE JETVAC PROCESS
A. A FIXED CULVERT CLEANING NOZZLE WITH REAR FACING SPREAD OF 45" (1.1M)
OR MORE IS PREFERRED
B. APPLY MULTIPLE PASSES OF JETVAC UNTIL BACKFLUSH WATER IS CLEAN
C. VACUUM STRUCTURE SUMP AS REQUIRED

STEP 3) REPLACE ALL COVERS, GRATES, FILTERS, AND LIDS; RECORD OBSERVATIONS
AND ACTIONS.

STEP 4) INSPECT AND CLEAN BASINS AND MANHOLES UPSTREAM OF THE STORM TECH
SYSTEM.

NOTES
1. INSPECT EVERY 6 MONTHS DURING THE FIRST YEAR OF OPERATION. ADJUST THE

INSPECTION INTERVAL BASED ON PREVIOUS OBSERVATIONS OF SEDIMENT
ACCUMULATION AND HIGH WATER ELEVATIONS. ADJUSTMENT TO THE
INSPECTION INTERVAL TIMEFRAME SHALL NOT BE GREATER THAN 12 MONTHS.

2. CONDUCT JETTING AND VACTORING ANNUALLY OR WHEN INSPECTION SHOWS
THAT MAINTENANCE IS NECESSARY.

i. INSPECTION OF SITE SHALL OCCUR MONTHLY FOR THE FIRST FEW MONTHS
AFTER CONSTRUCTION.  THEN INSPECTIONS CAN OCCUR ON AN ANNUAL
BASIS, PREFERABLY AFTER RAIN EVENTS WHEN CLOGGING CAN OCCUR AND
BE OBVIOUS.  PERMEABLE PAVERS REQUIRE MINIMAL MAINTENANCE;
HOWEVER MAINTENANCE IS ABSOLUTELY NECESSARY TO ENSURE A PROPER
WORKING SYSTEM.

ii. ASPHALT SEAL COATING IS ABSOLUTELY FORBIDDEN.  SURFACE SEAL
COATING IS NOT REVERSIBLE.

iii. STREET SWEEPERS WITH VACUUMS, WATER, AND BRUSHES CAN BE USED TO
RESTORE PERMEABILITY.  FOLLOW SWEEPING WITH HIGH-PRESSURE HOSING
OF THE SURFACE PORES.  SURFACE SHOULD BE VACUUMED 4 TIMES PER YEAR,
AND AT ANY ADDITIONAL TIMES SEDIMENT IS SPILLED, ERODED, OR TRACKED
ONTO THE SURFACE.

iv. PLANTED AREAS ADJACENT TO PERVIOUS PAVERS SHOULD BE WELL
MAINTAINED TO PREVENT SOIL WASHOUT ONTO THE PAVEMENT.  IF ANY
BARE SPOTS OR ERODED AREAS ARE OBSERVED WITHIN THE PLANTED AREAS,
THEY SHOULD BE REPLANTED AND/OR STABILIZED AT ONCE.

v. IMMEDIATELY CLEAN ANY SOIL DEPOSITED ON PAVERS.  SUPERFICIAL DIRT
DOES NOT NECESSARILY CLOG THE VOIDS.  HOWEVER, DIRT THAT IS GROUND
IN REPEATEDLY BY TIRES CAN LEAD TO CLOGGING.  THEREFORE, TRUCKS OR
OTHER HEAVY VEHICLES SHOULD BE PREVENTED FROM TRACKING OR
SPILLING DIRT ONTO THE PAVEMENT.  REPLACE ANY DAMAGED PAVING
BLOCKS.

vi. DO NOT ALLOW CONSTRUCTION STAGING, SOIL/MULCH STORAGE, ETC. ON
UNPROTECTED PAVERS SURFACE.

vii. NO WINTER SANDING.  MECHANICAL SNOW AND ICE REMOVAL PREFERRED.

viii. WRITTEN AND VERBAL COMMUNICATION TO THE POROUS PAVER'S FUTURE
OWNER SHOULD MAKE CLEAR THE SPECIAL PURPOSE AND SPECIAL
MAINTENANCE REQUIREMENTS SUCH AS THOSE LISTED HERE.

viij. G. OWNERS SHALL PROVIDE A REPORT ON ACTIVITIES PERFORMED
THROUGHOUT THE YEAR.  REPORT SHALL INCLUDE DOCUMENTATION THAT
PAVEMENT CLEANING IS ACCOMPLISHED PER THIS DOCUMENT AND A
CERTIFICATION THAT THE SYSTEM CONTINUES TO FUNCTION AS DESIGNED.
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EROSION AND SEDIMENTATION CONTROL CONSTRICTION PHASING AND SEQUENCING 1. SEE "EROSION AND SEDIMENTATION CONTROL GENERAL NOTES" WHICH ARE SEE "EROSION AND SEDIMENTATION CONTROL GENERAL NOTES" WHICH ARE TO BE AN INTEGRAL PART OF THIS PROCESS. 2. INSTALL SILTSOXX FENCING AS PER DETAILS AND AT SEDIMENT MIGRATION. INSTALL SILTSOXX FENCING AS PER DETAILS AND AT SEDIMENT MIGRATION. 3. CONSTRUCT TREATMENT SWALES , LEVEL SPREADERS AND DETENTION CONSTRUCT TREATMENT SWALES , LEVEL SPREADERS AND DETENTION STRUCTURES AS DEPICTED ON DRAWINGS. 4. STRIP AND STOCKPILE TOPSOIL. STABILIZE PILES OF SOIL CONSTRUCTION STRIP AND STOCKPILE TOPSOIL. STABILIZE PILES OF SOIL CONSTRUCTION MATERIAL & COVER WHERE PRACTICABLE. 5. MINIMIZE DUST THROUGH APPROPRIATE APPLICATION OF WATER OR OTHER MINIMIZE DUST THROUGH APPROPRIATE APPLICATION OF WATER OR OTHER DUST SUPPRESSION TECHNIQUES ON SITE. 6. ROUGH GRADE SITE. INSTALL CULVERTS AND ROAD DITCHES. ROUGH GRADE SITE. INSTALL CULVERTS AND ROAD DITCHES. 7. FINISH GRADE AND COMPACT SITE. FINISH GRADE AND COMPACT SITE. 8. RE-SPREAD AND ADD TOPSOIL TO ALL ROADSIDE SLOPES.  TOTAL RE-SPREAD AND ADD TOPSOIL TO ALL ROADSIDE SLOPES.  TOTAL TOPSOIL THICKNESS TO BE A MINIMUM OF FOUR TO SIX INCHES. 9. STABILIZE ALL AREAS OF BARE SOIL WITH MULCH AND SEEDING. STABILIZE ALL AREAS OF BARE SOIL WITH MULCH AND SEEDING. 10. RE-SEED PER EROSION AND SEDIMENTATION CONTROL GENERAL NOTES. RE-SEED PER EROSION AND SEDIMENTATION CONTROL GENERAL NOTES. 11. SILT SOXX FENCING TO REMAIN AND BE MAINTAINED FOR TWENTY FOUR SILT SOXX FENCING TO REMAIN AND BE MAINTAINED FOR TWENTY FOUR MONTHS AFTER CONSTRUCTION TO ENSURE ESTABLISHMENT OF ADEQUATE SOIL STABILIZATION AND VEGETATIVE COVER. ALL SILT SOXX FENCING ARE THEN TO BE REMOVED FROM THE SITE AND PROPERLY DISPOSED OF. 12. PERIMETER CONTROLS SHALL BE INSTALLED PRIOR TO EARTH MOVING PERIMETER CONTROLS SHALL BE INSTALLED PRIOR TO EARTH MOVING OPERATIONS.  13. ALL TEMPORARY WATER DIVERSION (SWALES, BASINS, ETC. MUST BE USED ALL TEMPORARY WATER DIVERSION (SWALES, BASINS, ETC. MUST BE USED AS NECESSARY UNTIL AREAS ARE STABILIZED. 14. PONDS AND SWALES SHALL BE INSTALLED EARLY ON IN THE CONSTRUCTION PONDS AND SWALES SHALL BE INSTALLED EARLY ON IN THE CONSTRUCTION SEQUENCE - BEFORE ROUGH GRADING THE SITE.  15. ALL DITCHES AND SWALES SHALL BE STABILIZED PRIOR TO DIRECTING ALL DITCHES AND SWALES SHALL BE STABILIZED PRIOR TO DIRECTING RUNOFF TO THEM 16. ALL ROADWAYS AND PARKING LOTS SHALL BE STABILIZED WITHIN 72 HOURS ALL ROADWAYS AND PARKING LOTS SHALL BE STABILIZED WITHIN 72 HOURS OF ACHIEVING FINISHED GRADE.  17. ALL CUT AND FILL SLOPES SHALL BE SEEDED/LOAMED WITHIN 72 HOURS OF ALL CUT AND FILL SLOPES SHALL BE SEEDED/LOAMED WITHIN 72 HOURS OF ACHIEVING FINISH GRADE.  18. ALL EROSION CONTROLS SHALL BE INSPECTED WEEKLY AND AFTER EVERY ALL EROSION CONTROLS SHALL BE INSPECTED WEEKLY AND AFTER EVERY HALF-INCH OF RAINFALL.  19. THE SMALLEST PRACTICAL AREA SHALL BE DISTURBED DURING THE SMALLEST PRACTICAL AREA SHALL BE DISTURBED DURING CONSTRUCTION, BUT IN NO CASE SHALL EXCEED 5 ACRES AT ANY ONE TIME BEFORE DISTURBED AREAS ARE STABILIZED. 20. LOT DISTURBANCE, OTHER THAN THAT SHOWN ON THE APPROVED PLANS, LOT DISTURBANCE, OTHER THAN THAT SHOWN ON THE APPROVED PLANS, SHALL NOT COMMENCE UNTIL AFTER THE ROADWAY HAS THE BASE COURSE TO DESIGN ELEVATION AND THE ASSOCIATED DRAINAGE IS COMPLETE AND STABLE.
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EROSION AND SEDIMENTATION CONTROL  GENERAL NOTES 1. CONDUCT ALL CONSTRUCTION IN A MANNER AND SEQUENCE THAT CAUSES CONDUCT ALL CONSTRUCTION IN A MANNER AND SEQUENCE THAT CAUSES THE LEAST PRACTICAL DISTURBANCE OF THE PHYSICAL ENVIRONMENT, BUT IN NO BUT IN NO CASE SHALL EXCEED 2 ACRES AT ANY ONE TIME BEFORE DISTURBED AREAS ARE STABILIZED.  .  2. ALL AREAS SHALL BE STABILIZED WITHIN 45 DAYS OF INITIAL ALL AREAS SHALL BE STABILIZED WITHIN 45 DAYS OF INITIAL DISTURBANCE.  3. ALL DITCHES, SWALES AND PONDS MUST BE STABILIZED PRIOR TO ALL DITCHES, SWALES AND PONDS MUST BE STABILIZED PRIOR TO DIRECTING FLOW TO THEM. 4. ALL GROUND AREAS OPENED UP FOR CONSTRUCTION WILL BE STABILIZED ALL GROUND AREAS OPENED UP FOR CONSTRUCTION WILL BE STABILIZED WITHIN 24 HOURS OF EARTH-DISTURBING ACTIVITIES BEING CEASED, AND WILL BE FULLY STABILIZED NO LONGER THAN 14 DAYS AFTER INITIATION,  (SEE NOTE 11 FOR DEFINITION OF STABLE).  ALL SOILS FINISH GRADED MUST BE STABILIZED WITHIN SEVENTY TWO HOURS OF DISTURBANCE. ALL TEMPORARY OR LONG TERM SEEDING MUST BE APPLIED TO COMPLY WITH "WINTER CONSTRUCTION NOTES" (SEE WINTER CONSTRUCTION NOTES). EMPLOY TEMPORARY EROSION AND SEDIMENTATION CONTROL DEVICES AS DETAILED ON THIS PLAN AS NECESSARY UNTIL ADEQUATE STABILIZATION HAS BEEN ASSURED (SEE NOTE 11 FOR DEFINITION OF STABLE). 5. TEMPORARY & LONG TERM SEEDING: USE SEED MIXTURES, FERTILIZER, LIME TEMPORARY & LONG TERM SEEDING: USE SEED MIXTURES, FERTILIZER, LIME AND MULCHING AS RECOMMENDED (SEE  SEEDING AND STABILIZATION NOTES). 6. SILTSOXX FENCING TO BE SECURELY EMBEDDED AND STAKED AS DETAILED. SILTSOXX FENCING TO BE SECURELY EMBEDDED AND STAKED AS DETAILED. WHEREVER POSSIBLE A VEGETATED STRIP OF AT LEAST TWENTY FIVE FEET IS TO BE KEPT BETWEEN SILTSOXX AND ANY EDGE OF WET AREA. 7. SEEDED AREAS WILL BE FERTILIZED AND RE-SEEDED AS NECESSARY TO SEEDED AREAS WILL BE FERTILIZED AND RE-SEEDED AS NECESSARY TO ENSURE VEGETATIVE ESTABLISHMENT. 8. SEDIMENT BASIN(S), IF REQUIRED, TO BE CHECKED AFTER EACH SIGNIFICANT SEDIMENT BASIN(S), IF REQUIRED, TO BE CHECKED AFTER EACH SIGNIFICANT RAINFALL AND CLEANED AS NEEDED TO RETAIN DESIGN CAPACITY. 9. SILTSOXX FENCING WILL BE CHECKED REGULARLY AND AFTER EACH SILTSOXX FENCING WILL BE CHECKED REGULARLY AND AFTER EACH SIGNIFICANT RAINFALL. NECESSARY REPAIRS WILL BE MADE TO CORRECT UNDERMINING OR DETERIORATION OF THE BARRIER AS WELL AS CLEANING, REMOVAL AND PROPER DISPOSAL OF TRAPPED SEDIMENT. 10. TREATMENT SWALES WILL BE CHECKED WEEKLY AND REPAIRED WHEN TREATMENT SWALES WILL BE CHECKED WEEKLY AND REPAIRED WHEN NECESSARY UNTIL ADEQUATE VEGETATIVE COVER HAS BEEN ESTABLISHED.  11. AN AREA SHALL BE CONSIDERED FULLY STABLE IF ONE OF THE FOLLOWING AN AREA SHALL BE CONSIDERED FULLY STABLE IF ONE OF THE FOLLOWING HAS OCCURRED: BASE COURSE GRAVELS HAVE BEEN INSTALLED IN AREAS TO BE PAVED A MINIMUM OF 85% VEGETATED GROWTH HAS BEEN ESTABLISHED A MINIMUM OF 3" OF NON-EROSIVE MATERIAL SUCH AS STONE OR RIP RAP HAS BEEN INSTALLED. EROSION CONTROL BLANKETS HAVE BEEN PROPERLY INSTALLED. 11. ALL EROSION AND SEDIMENTATION CONTROL MEASURES IN THE PLAN SHALL ALL EROSION AND SEDIMENTATION CONTROL MEASURES IN THE PLAN SHALL MEET THE DESIGN BASED ON STANDARDS AND SPECIFICATIONS SET FORTH IN THE STORM WATER MANAGEMENT AND EROSION AND SEDIMENTATION CONTROL HANDBOOK FOR URBAN AND DEVELOPING AREAS IN NEW HAMPSHIRE (DECEMBER 2008 OR LATEST) PREPARED BY ROCKINGHAM COUNTY CONSERVATION DISTRICT, N.H. DES AND NRCS.
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WINTER CONSTRUCTION NOTES 1. ALL PROPOSED VEGETATED AREAS WHICH DO NOT EXHIBIT A MINIMUM OF ALL PROPOSED VEGETATED AREAS WHICH DO NOT EXHIBIT A MINIMUM OF 85% VEGETATIVE GROWTH BY OCTOBER 15TH, OR WHICH ARE DISTURBED AFTER OCTOBER 15TH, SHALL BE STABILIZED BY SEEDING AND INSTALLING EROSION CONTROL BLANKETS ON SLOPES GREATER THAN 3:1, AND SEEDING AND PLACING 3 TO 4 TONS OF MULCH PER ACRE, SECURED WITH ANCHORED NETTING, ELSEWHERE. THE INSTALLATION OF EROSION CONTROL BLANKETS OR MULCH AND NETTING SHALL NOT OCCUR OVER ACCUMULATED SNOW OR ON FROZEN GROUND AND SHALL BE COMPETED IN ADVANCE OF THAW OR SPRING MELT EVENT.; 2. ALL DITCHES OR SWALES WHICH DO NOT EXHIBIT A MINIMUM OF 85% ALL DITCHES OR SWALES WHICH DO NOT EXHIBIT A MINIMUM OF 85% VEGETATIVE GROWTH BY OCTOBER 15TH, OR WHICH ARE DISTURBED AFTER OCTOBER 15TH, SHALL BE STABILIZED TEMPORARILY WITH STONE OR EROSION CONTROL BLANKETS APPROPRIATE FOR THE DESIGN FLOW CONDITIONS; 3. AFTER OCTOBER 15TH, INCOMPLETE ROAD OR PARKING SURFACES, WHERE AFTER OCTOBER 15TH, INCOMPLETE ROAD OR PARKING SURFACES, WHERE WORK HAS STOPPED FOR THE WINTER SEASON, SHALL BE PROTECTED WITH A MINIMUM OF 3 INCHES OF CRUSHED GRAVEL PER NHDOT ITEM 304.3.

AutoCAD SHX Text
PLANTING NOTES:  1. ALL PLANT MATERIALS SHALL BE FIRST QUALITY NURSERY GROWN STOCK. ALL PLANT MATERIALS SHALL BE FIRST QUALITY NURSERY GROWN STOCK. 2. ALL PLANTS SHALL BE PLANTED IN ACCORDANCE WITH NEW HAMPSHIRE ALL PLANTS SHALL BE PLANTED IN ACCORDANCE WITH NEW HAMPSHIRE LANDSCAPE ASSOCIATION STANDARDS AND GUARANTEED FOR ONE YEAR BY THE LANDSCAPE CONTRACTOR. 3. ALL TREES AND SHRUBS SHALL HAVE WATER SAUCERS BUILT AROUND THEIR ALL TREES AND SHRUBS SHALL HAVE WATER SAUCERS BUILT AROUND THEIR BASES AND THESE SHALL BE MULCHED WITH 4" OF DARK BROWN AGED BARK MULCH. MULCH MUST BE KEPT 2" AWAY FROM THEIR TRUNKS.  4. ALL TREES AND SHRUBS SHALL BE PLANTED AND MULCHED BEFORE LAWN IS ALL TREES AND SHRUBS SHALL BE PLANTED AND MULCHED BEFORE LAWN IS SEEDED.  MAINTENANCE REQUIREMENTS:  1. ALL TREES, SHRUBS, AND PERENNIALS WILL NEED TO BE WATERED THROUGH ALL TREES, SHRUBS, AND PERENNIALS WILL NEED TO BE WATERED THROUGH THANKSGIVING DURING THE FIRST SEASON IN WHICH THEY ARE INSTALLED. 2. AN UNDERGROUND DRIP IRRIGATION SYSTEM IS RECOMMENDED. IF AN AN UNDERGROUND DRIP IRRIGATION SYSTEM IS RECOMMENDED. IF AN UNDERGROUND DRIP IRRIGATION SYSTEM IS NOT INSTALLED, SOAKER HOSES WOUND THROUGHOUT PLANTING BEDS ARE ACCEPTABLE. ALTHOUGH OVERHEAD SPRINKLERS ARE RECOMMENDED FOR LAWN AREAS, THEY ARE NOT ACCEPTABLE FOR IRRIGATING TREES AND SHRUBS.
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LONG TERM SEEDING *WELL TO MODERATELY WELL DRAINED SOILS FOR CUT AND FILL AREA AND FOR WATERWAYS AND CHANNELS SEEDING MIXTURE C lb/ACRE lb/1000SF lb/1000SF TALL FESCUE 20 0.45 20 0.45 0.45 CREEPING RED FESCUE 20 0.45 20 0.45 0.45 RED CLOVER (ALSIKE) 20 0.45 20 0.45 0.45 TOTAL 48  1.35 48  1.35  1.35 LIME:  AT 2 TONS PER ACRE OR 100 LBS PER 1,000 S.F. FERTILIZER:  10 20 20 (NITROGEN, PHOSPHATE, POTASH AT 500# PER ACRE. MULCH:  HAY OR CLEAN STRAW; 2 TONS/ACRE OR 2 BALES/1000 S.F. GRADING  AND SHAPING: SLOPES SHALL NOT BE STEEPER THAN 2 TO 1.  3 TO 1 OR FLATTER  SLOPES ARE PREFERRED. SEEDBED PREPARATION: SURFACE AND SEEPAGE WATER SHOULD BE DRAINED OR DIVERTED FROM THE SITE TO PREVENT DROWNING OR WINTER KILLING OF THE PLANTS. STONES LARGER THAN FOUR INCHES AND TRASH SHOULD BE REMOVED. SOD SHOULD BE TILLED TO A DEPTH OF FOUR INCHES TO PREPARE SEEDBED.  FERTILIZER & LIME SHOULD BE MIXED INTO THE SOIL. THE SEEDBED SHOULD BE LEFT IN A REASONABLY FIRM AND SMOOTH  CONDITION. THE LAST TILLAGE OPERATION SHOULD BE PERFORMED  ACROSS THE SLOPE WHEREVER PRACTICAL. * FROM: STORMWATER MANAGEMENT AND EROSION AND SEDIMENTATION STORMWATER MANAGEMENT AND EROSION AND SEDIMENTATION CONTROL HANDBOOK FOR URBAN AND DEVELOPING AREAS IN NEW HAMPSHIRE, , DECEMBER 2008.
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%%UFILTREXX SILTSOXX NOTES
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1) ALL MAERTIAL TO MEET FILTREXX SPECIFICATIONS 2) SILTSOXX COMPOST, SOIL, ROCK, SEED FILL TO MEET APPLICATION REQUIREMENTS
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AutoCAD SHX Text
2" x 2" WOODEN STAKE
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FILTREXX SILTSOXX (12"-18" TYP.)
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AREA TO BE PROTECTED
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FILTREXX FILTER SOXX

AutoCAD SHX Text
STAKE ON 10' LINEAL SPACING
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Luminaire Schedule

Symbol Qty Label Arrangement

Calculation Summary

Label CalcTypeLLF Description Lum. Lumens Units Avg Max Min Avg/Min Max/Min

Site Illuminance Fc 0.90 10.2 0.0 N.A.3 EX-P1 SINGLE 0.900 SL630-24L40T2-MDL018-SV1-BLOC 9824

9 EX-P2 SINGLE 0.900 SL630-24L40T4-MDL018-SV1-BLOC 8414

15 EXIST WP SINGLE 0.730 XTOR8B 8502

N.A.
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CODE REVIEW
GENERAL BUILDING INFO
OCCUPANCY USE GROUP

CONSTRUCTION TYPE
FIRE SPRINKLER SYSTEM
FIRE ALARM

MIXED USE
BUILDING HEIGHT
STORIES(S)
AREA
AREA CALCULATIONS

OCCUPANT LOAD PER SUITE 100
NUMBER OF EXITS

FIRE RATINGS
EXTERIOR BEARING WALLS
INTERIOR BEARING WALLS
NON-BEARING INTERIOR WALLS
FLOOR CONSTRUCTION
ROOF CONSTRUCTION
STRUCTURAL FRAME

MEANS OF EGRESS REQUIREMENTS 
MIN EGRESS WIDTH AT DOORS
MIN EGRESS WIDTH AT STAIR
MAXIMUM DEAD END CORRIDOR
MAXIMUM TRAVEL DISTANCE
COMMON PATH OF TRAVEL
MINIMUM CORRIDOR WIDTH
MINIMUM RAMP WIDTH
REMOTENESS

ASSEMBLY EGRESS REQUIREMENTS
TRAVEL DISTANCE
COMMON PATH 0F TRAVEL
AISLE WIDTH (.15" PER OCCUPANT)

CONVERGING AISLES

UNIFORM WIDTH AND CAPACITY
DEAD END AISLES
AISLE MEASURMENT

AISLE ACCESSWAYS
CAPACITY AND WIDTH
AISLE ACCESSWAY LENGTH

ACCESSIBILITY REQUIREMENTS
TOE AND KNEE CLEARANCES
REACH RANGES
SERVICE COUNTERS 
CLEAR FLOOR SPACE

TABLE HEIGHT

DINING AND DRINKING AREAS

DINING SURFACES

PLUMBING FIXTURES
WATER CLOSET:

MALE: 1 PER / 125 OC
FEMALE: 1 PER / 65 OC

LAVATORY:
MALE: 1 PER / 200 OC
FEMALE: 1 PER / 200 OC

FAMILY/ASSISTED-USE TOILET ROOM
SERVICE SINK:
DRINKING FOUNTAINS: 1 PER / 500 OC

COMMENTS
(A-2) ASSEMBLY, (B) BUSINESS, (S-2) STORAGE 
ASSEMBLY, BUSINESS, STORAGE

TYPE 2-B 
YES
YES

NONSEPARATED OCCUPANCIES - A-2 MOST RESTRICTIVE
ALLOWABLE: 75'-0" ACTUAL: 38' - 0" +/-
ALLOWABLE: 3 ACTUAL: 2
ALLOWABLE: 28,500 SF ACTUAL: 18,111 SF
N/A

502   (SEE LIFE SAFETY PLAN)
REQUIRED: 3 ACTUAL:     5 (1ST), 3 (2ND)

TYPE 2B CONSTRUCTION
0 HOUR 
0 HOUR 
0 HOUR 
0 HOUR 
0 HOUR 
0 HOUR 

--
REQUIRED: 32 INCHES ACTUAL:  32 INCHES
REQUIRED: 44 INCHES ACTUAL:  44 INCHES
20' 
250'   
75'
REQUIRED: 44" ACTUAL: 60"
REQUIRED: 36" BETWEEN HANDRAILS ACTUAL: 56"
268'-3" (DIAGONAL) / 3 = 89'-5" MINIMUM EXIT SEPARATION 
DISTANCE

--
250' - 0" MAX.
30' FROM ANY SEAT TO A CHOICE OF TWO PATHS TO EXITS
MINIMUM AT LEVEL AISLE WITH SEATING ON BOTH SIDES: 42"
MINIMUM AT LEVEL AISLE WITH SEATING ON ONE SIDE: 36"
AT CONVERGING AISLES: AISLE WIDTH SHALL NOT BE LESS 
THAN TOTAL REQUIRED CAPACITY OF ALL CONVERGING AISLES
AISLES SHALL BE UNIFORM IN MINIMUM OR REQUIRED WIDTH
20' - 0"
CLEAR WIDTH OF AISLES SHALL BE MEASURED FROM WALLS 
TO EDGE OF SEATING EXCEPT FOR PERMITED PROJECTIONS
19" FROM FACE OF COUNTER/TABLE TO FACE OF 
COUNTER/TABLE

12" MIN, .15" PER PERSON ACCESSING AISLE ACCESSWAY
30' - 0" MAX.

--
SEE SHEET T4
SEE SHEET T4
SEE SHEET T4
CLEAR FLOOR SPACE POSITIONED FOR FORWARD APPROACH 
SHALL BE PROVIDED.
THE TOPS OF TABLES SHALL BE BETWEEN 28" MIN. AND 34" 
MAX. ABOVE THE FINISH FLOOR
ALL DINING AND DRINKING AREAS SHALL BE ACCESSIBE AND BE 
ON AN ACCESSIBLE ROUTE (SEE AISLES ABOVE)
5% OF TOTAL DINING SURFACES FOR THE SEATING AND 
STANDING SPACES SHALL BE ACCESSIBLE AND BE 
DISTRIBUTED THROUGHOUT THE FACILITY AND CONNECTED TO 
AN ACCESSBLE ROUTE, SEE TABLE CLEAR FLOOR SPACE 
BELOW (2/T2).

--
PROVIDED: 8 PER GENDER, 2 UNISEX FAMILY
REQUIRED: 3
REQUIRED: 5
PROVIDED: 4 PER GENDER, 2 UNISEX FAMILY
REQUIRED: 2
REQUIRED: 2
REQUIRED: 1 ACTUAL:     1 UNISEX FAMILY
REQUIRED: 1 ACTUAL:     1
KITCHEN WILL PROVIDE WATER IN A CONTAINER FREE OF 
CHARGE, 2 EXISTING WATER FOUNTAINS PROVIDED

CODE SECTION REFERENCE
IBC, CH 3
NFPA101, CH 6 & CH 26

IBC 602.2
IBC 903; NFPA 101: 7.1.11
IBC 907; NFPA 101: 4.5.4

IBC 508.3.3: NFPA 101: 6.1.14.3
IBC 504, TABLE 504.3
IBC 504, TABLE 504.4
IBC 506, TABLE 506.2
IBC 506

IBC TABLE 1004.5: NFPA 101: 7.3.1
IBC TABLE 1006.3.1

IBC TABLE 601

--
IBC 1005.3.2, IBC 1010.1.1
IBC 1005.3.1, IBC 1011.2
IBC 1020.4
IBC TABLE 1017.2
IBC TABLE 1006.2.1
IBC 1005.3.2, IBC 1020.2
IBC 1005.3.2, IBC 1012.5.1
IBC 1007.1.2
NFPA101 7.5.1.3.3

IBC SECTION 1018, 1029
IBC 1029.7
IBC 1029.8
IBC 1029.9.1.4
IBC 1029.9.1.5
IBC 1029.9.3

IBC 1029.9.4
IBC 1029.9.6
IBC 1029.9.6

IBC 1029.12.1
IBC 1029.12.1.1
IBC 1029.12.1.2

--
ANSI A117.1, ADA 2010 SECTION 306
ANSI A117.1, ADA 2010 SECTION 308
ANSI A117.1, ADA 2010 SECTION 904
ANSI A117.1, ADA 2012 SECTION 902.2 
(305/306)
ANSI A117.1, ADA 2012 SECTION 902.3

IBC SECTION 1108.2.9

IBC SECTION 1108.2.9.1

A-3 - IBC TABLE 2902.1

IBC 1109.2.1

IPC 410.4

: FIRE - 1Hr Sep.

LIFE SAFETY LEGEND
: FIRE - EGRESS

EXIT DOOR

DOOR
USE

WIDTH CAPACITY
360
62

72"

001

ALLOWED USE
ACTUAL USE
CLEAR WIDTH

USE

AREA / LOAD FACTOR
OCCUPANT LOAD

EGRESS DOOR TAG

BUILDING USE TAG

EXIT STAIR

STAIR
USE

WIDTH CAPACITY
360
62

72"

01

DOOR NUMBER

ALLOWED USE
ACTUAL USE
CLEAR WIDTH

EGRESS STAIR TAG

OCCUPANT LOAD = 

ASSEMBLY
A-3
600 SF / 15

40

: MAIN EGRESS
AISLES / CORRIDORS

1. CONTRACTOR TO DESIGN AND PROVIDE NFPA 13 
COMPLIANT FIRE SPRINKLER SYSTEM.  THE DESIGN 
SHALL INCLUDE DRAWINGS AND ENGINEERING 
CALCULATIONS STAMPED BY A PROFESSIONAL 
ENGINEER LICENSED IN NEW HAMPSHIRE.

2. SYSTEM SHALL MEET ALL STATE AND LOCAL CODES.  
COORDINATE SYSTEM WITH DESIGN DOCUMENTS.

PORTSMOUTH ORDINANCE - CLIMATE ZONE 6

FIXED FENESTRATION2

OPERABLE FENESTRATION2

ENTRY DOORS2

U-0.36
U-0.43
U-0.77

1. SEE TABLE C402.1.3 IN IECC 2015
2. SEE TABLE C402.4 IN IECC 2015

ROOF: INSULATION ENTIRELY 
ABOVE ROOF DECK1

WALLS ABOVE GRADE: 
METAL FRAMED1

SLAB ON GRADE: UNHEATED1

R-30 CONTINUOUS 
INSULATION
R-21

R-10 FOR 24" BELOW

A

B

C

D
ELEC. SPRINKLER VESTIBULE

WOMENS

MEN

KITCHEN

JNTBACK BAR

GOLF SIM 4 GOLF SIM 2 GOLF SIM 1

ELV. MECH / STORAGESTAIR 01

ARCADE/TABLE GAMES

MAIN LOUNGE

GOLF SIM 3

COAT CHECK IT
OFFICE

STAIR 02

ELV.
STORAGE

RACING/FLYING SIM 1

RACING/FLYING SIM 2

SERVICE BAR

STORAGE

STAIR 03

GOLF SIM 5GOLF SIM 6

ARCADE GAMES

STORAGE / ELC

AXE LANE 3&4 AXE LANE 5&6AXE LANE 1&2

LASER SHOT 1LASER SHOT 2

CLT

TLT

CHECK-IN

4'
 - 

0"

4'
 - 

0"

4' - 0"

4' 
- 0

"

EXIT DOOR

DOOR
USE

WIDTH CAPACITY
170
41

34"

102

EXIT DOOR

DOOR
USE

WIDTH CAPACITY
170
41

34"

103 EXIT DOOR

DOOR
USE

WIDTH CAPACITY
170
41

34"

104

EXIT DOOR

DOOR
USE

WIDTH CAPACITY
340
166

68"

101

OCCUPANT LOAD = 

GOLF SIMULATORS
A-2
4 PPL / 1 SIMULATOR

24OCCUPANT LOAD = 

LASER SHOTS
A-2
2 PPL / 1 SIMULATOR

4OCCUPANT LOAD = 

STORAGE/MECH

1,157 SF/ 300
4

OCCUPANT LOAD = 

RACING/FLYING SIM
A-2
1 PRSN / 1 SIMULATOR

2

OCCUPANT LOAD = 

AXE THROWING
A-2
4 PPL / 1 SIMULATOR

24

OCCUPANT LOAD = 

ARCADE / TABLE
GAMES - A-2
1,384 SF / 15 NET

93 OCCUPANT LOAD = 

KITCHEN/BACK BAR
ACCESSORY
1,796 SF / 200

9

OCCUPANT LOAD = 

CHECK-IN
B
287 SF / 100

3

OCCUPANT LOAD = 

BAR
A-2
1 PERSON / 18"

45

OCCUPANT LOAD = 

MAIN LOUNGE
A-2
1,838 SF / 15 NET

123
FIRST FLOOR OCCUPANT COUNT: 331 PERSONS

STORAGE

268'-3" (DIAGONAL) / 3 = 89'-5" MINIMUM EXIT SEPARATION DISTANCE 

247'-10" EXIT SEPARATION DISTANCE

EXIT DOOR

DOOR
USE

WIDTH CAPACITY
170
42

34"

105

4' - 0"

4'
 - 

0"

TLT

HALL

1110987654321

A

B

C

D
STAIR 01

GOLF SIM. 7GOLF SIM. 8GOLF SIM. 9GOLF SIM. 10

OPEN TO BELOW

UNUSED ATTIC

LOUNGE

CORPORATE OFFICES

WOMENS
MENS

MEMBER OFFICE
MEMBER OFFICE

MEMBER OFFICE

EMPLOYEE GYM

STAIR 03

HYDRO MASSAGE

OFFICE BUILD-OUT (PHASE II)

MEMBER OFFICE

OFFICE

KITCHENETTE

STORAGE

STAIR 02

MECHANICAL

OFFICE BUILD-OUT (PHASE II)

DN

COMMON PATH OF 
TRAVEL: 60'-10"

EXIT DOOR

DOOR
USE

WIDTH CAPACITY
170
57

34"

203EXIT STAIR

STAIR
USE

WIDTH CAPACITY
293
57

44"

03

OCCUPANT LOAD = 

OFFICE
B
853 SF / 100

9

MAX TRAVEL 
DISTANCE: 100'-7"

EXIT DOOR

DOOR
USE

WIDTH CAPACITY
170
57

34"

201

EXIT DOOR

DOOR
USE

WIDTH CAPACITY
170
57

34"

202

EXIT STAIR

STAIR
USE

WIDTH CAPACITY
293
57

44"

02

EXIT STAIR

STAIR
USE

WIDTH CAPACITY
293
57

44"

01

4' - 0"

4'
 - 

0"

OCCUPANT LOAD = 

MEMBER OFFICE
B
550 SF / 100

6 OCCUPANT LOAD = 

LOUNGE
A-2
1,265 SF / 15 NET

85

OCCUPANT LOAD = 

GOLF SIMULATORS
A-2
4 PPL / 1 SIMULATOR

16

OCCUPANT LOAD = 

BACKBAR

123 SF / 200
1

OCCUPANT LOAD = 

HYDRO MASSAGE
A-2
1 PER CHAIR

3

OCCUPANT LOAD = 

OFFICE BUILD-OUT
B
2,015 SF / 100

21

OCCUPANT LOAD = 

STORAGE/MECH

901 SF/ 300
4

OCCUPANT LOAD = 

GYM
A-2
658 SF / 50

14

SECOND FLOOR OCCUPANT COUNT: 171 PERSONS

OCCUPANT LOAD = 

BAR
A-2
1 PERSON / 18"

12

268'-3" (DIAGONAL) / 3 = 89'-5" MINIMUM EXIT SEPARATION DISTANCE 

151'-1" EXIT SEPARATION DISTANCE

4'
 - 

0"
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GENERAL CODE REVIEW

BLACK ROCK SOCIAL
CLUB

PROJECT DATA:

DESCRIPTION: INTERIOR RENOVATIONS AND EXTERIOR STAIR TOWER ADDITIONS TO AN EXISTING 2B BUILDING, THE USE IS INDOOR 
RECREATION - ASSEMBLY AND OFFICE.

FIRE SPRINKLER NOTES

STATE BUILDING CODE:

2015 INTERNATIONAL BUILDING 
CODE (2015 IBC)

LIFE SAFETY CODE:

2015 NATIONAL FIRE 
PROTECTION AGENCY 101 
(NFPA 101)

STATE ENERGY CODE:

2015 INTERNATIONAL ENERGY 
CONSERVATION CODE 
(2015 IECC)

STATE MECHANICAL CODE:

2015 INTERNATIONAL 
MECHANICAL CODE (2015 IMC)

STATE ELECTRICAL CODE:

2017 NATIONAL ELECTRICAL 
CODE (2017 NEC)

STATE PLUMBING CODE:

2015 INTERNATIONAL PLUMBING 
CODE (2015 IPC)

STATE ACCESSIBILITY CODE:

2009 ACCESSIBLE AND USEABLE 
BUILDINGS AND FACILITIES 
ANSI A117.1

2010 ADA STANDARDS FOR 
ACCESSIBLE DESIGN

EXISTING BUILDING CODE:

2015 INTERNATIONAL EXISTING 
BUILDING CODE

INTERNATIONAL ENERGY CONSERVATION CODE

No. Description Date

0'

4'

8'

16'

32'
Scale: 1/16" = 1'-0"

1/16" = 1'-0"1 FIRST FLOOR LIFE SAFETY PLAN

1/16" = 1'-0"2 SECOND FLOOR LIFE SAFETY PLAN
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OVERALL FLOOR PLANS

BLACK ROCK SOCIAL
CLUB

0' 10' 20' 40'
Scale: 1:10

No. Description Date

1" = 10'-0"1 OVERALL FIRST FLOOR

1" = 10'-0"2 OVERALL SECOND FLOOR

BUILDING FOOTPRINT:
FIRST FLOOR:
SECOND FLOOR:
GROSS AREA

18,111 SF
18,111 SF - ASSEMBLY
12,053 SF - ASSEMBLY / BUSINESS
30,164 SF
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ROOF PLAN

BLACK ROCK SOCIAL
CLUB

0' 10' 20' 40'
Scale: 1:10

No. Description Date

1" = 10'-0"1 OVERALL ROOF PLAN
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Ross Engineering, LLC 

Civil / Structural Engineering 
909 Islington Street  603-433-7560 

Portsmouth, NH 03801  alexross@comcast.net 

140 West Rd--Project Description 
 

June 21, 2022 

This site review application is for renovations and site improvements to an existing fully 

developed site. The existing lot includes a commercial building and asphalt parking lot, with a 

stormwater pond in the rear. Two stairwells, adequate code conforming parking, a walk-in 

cooler, a patio walkway, and a new screen-in dumpster area are proposed improvements to the 

site.  

 To mitigate the additional impervious coverage from the above improvements, Stormtech 

SC-310 chambers are proposed underneath the parking at the front of the building. Two large 

cisterns are proposed to collect runoff from the roof and supply water to irrigate the proposed 

landscaping. Overflow from these cisterns is directed into the aforementioned stormtech 

chambers. Pervious pavement will be installed as part of the expanded parking, as well as a 

pervious paver patio/walkway from the building, to mitigate stormwater runoff. The stormwater 

pond in the rear of the property will be expanded and converted into a rain garden to handle the 

increased loading and treat the stormwater. A jellyfish filter by Contech will be installed to treat 

runoff from the east parking lot. 

 The June 21 plan set has been updated to include the June 14th TAC Work-Session 

comments.  A traffic study and a video of the sewer line were requested at the work-session.  The 

sewer line has been videoed and submitted to DPW.  We are preparing a traffic study and will 

submit as soon as possible.  Due to the usage and the site location with large roadways in the 

area, we do not anticipate this project to have any significant impact on traffic.   

Improvements include: 

• Renovations to interior of building 

• Two stairwells off of the existing building 

• Walk-in cooler 

• Pervious paver walkway & retaining wall 

• Dumpsters relocated in a privacy screened area 

• Install 1,000 gallon grease interceptor 

• Install Stormtech Chambers with catch basins and drain manholes 

• Install 2 - cisterns 

• Install gutters on the south and north roofs to direct runoff to the cisterns 

• Expand rear stormwater pond & convert to rain garden 

• Install jellyfish filter by Contech to treat runoff 

• Install landscaping 

 

These improvements will vastly improve the overall look of the site as well as add a significant 

amount of landscaping and install a stormwater system that detain, infiltrate, and treat runoff 

where currently that does not occur. 

 

Sincerely, 

 

Alex Ross, P.E. 



Ross Engineering 

Civil / Structural Engineering 
909 Islington Street  603-433-7560 

Portsmouth, NH 03801  alexross@comcast.net 
 

Dated 6-7-2022 

To: City of Portsmouth Planning Department 

 
Applicant & Land Owner’s Name: 

30 North Front Street LLC 

14 Lafayette Rd, Unit 9 

North Hampton, NH 03862 

 
Location of Land: 

140 West Rd 

Portsmouth, NH 03801 
Tax Map 252, Lot 2-13 

 

List of Abutters 
 

United States of America 

US Army Corps of Engineers 

New England District 
Real Est Division 

696 Virginia Rd 

Concord, MA 01742-2751 
Tax Map 252, Lot 1-7 

 

Public Service Company of NH 
PO Box 270 

Hartford, CT 06141 

Tax Map 252, Lot 1 

 
DSM MB II LLC 

875 East St 

Tewksbury, MA 08176 
Tax Map 252, Lot 2 

 

 

 

One Hundred West LLC 

100 West Rd 
Portsmouth, NH 03801 

Tax Map 252, Lot 2-12 

 
Litchfield Portsmouth LLC  

& Eaton Partners Inc 

175 Canal St Ste 401 
Manchester, NH 03101 

Tax Map 252, Lot 2-14 

 

Construction and General Labor’s Local Union 
976 AFL-CIO 

PO Box 4119 

Portsmouth, NH 03802 
Tax Map 252, Lot 2-37 

 

 

 

List of Professionals 
 

1. Civil Engineer & Surveyor 

Alex Ross 

Ross Engineering 
Certified Professional Engineer 

Licensed Land Surveyor 

909 Islington Street 
Portsmouth, NH 03801 

 

 

2. Architect 

McHenry Architecture 

4 Market Street 
Portsmouth, NH 03801 

 

3. MEP Engineer 
CSI Engineering 

125 Aviation Ave #4 

Portsmouth, NH 03801

 



Ross Engineering 

Civil / Structural Engineering 
909 Islington Street  603-433-7560 

Portsmouth, NH 03801  alexross@comcast.net 

 

 

 

 
 

Aerial view of site 
 

 



Ross Engineering 

Civil / Structural Engineering 
909 Islington Street  603-433-7560 

Portsmouth, NH 03801  alexross@comcast.net 

 

 

 

View of building looking to the west 

 

View of building looking to the east 



Ross Engineering 

Civil / Structural Engineering 
909 Islington Street  603-433-7560 

Portsmouth, NH 03801  alexross@comcast.net 

 

 

 

View of building & parking lot looking to the south 

 

 

View of building looking to the east 



Ross Engineering 

Civil / Structural Engineering 
909 Islington Street  603-433-7560 

Portsmouth, NH 03801  alexross@comcast.net 

 

 

 

View of building looking to the south 

 

View of dumpsters and stormwater pond looking to the west 

 



Ross Engineering 

Civil / Structural Engineering 
909 Islington Street  603-433-7560 

Portsmouth, NH 03801  alexross@comcast.net 

 

 

 

View of existing stormwater pond 

 

View of front parking lot & swale looking to the south 
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4 Market Street, Portsmouth, NH 03801     T. 603.430.0274     F. 603.430.0247     www.mchenryarchitecture.com  
 

MEMORANDUM 
 

Date: June 20, 2022 

Project:  
 

West Road Sport Club 
140 West Rd. 

Subject:  Green building components   

  

 
The scope of the project uses the existing building located on the site of 140 West Road while 
incorporating green building materials and systems into the renovation and interior expansion. As part 
of the site plan review application, section 2.5.3.1b, the project has incorporated green components into 
the project as listed below. 
 

• Pervious asphalt in a portion of the parking stalls. 

• Reconstruction and upgrades to the site stormwater system, including a rain garden and jelly fish 
filtration system.  

• Rainwater recovery to be used for irrigation with two 5,000-gallon cisterns located at each end 
of the building.  

• Landscaping around the whole parcel that will include native plantings.  

• LED energy efficient lighting for the site and building interior. 

• Dark sky compliant site lighting.  

• PV solar panel array located on the existing roof.  

• Reuse of existing structure and cladding.  

• Replacement and upgrade of HVAC units with energy recovery (ERV) that meet or exceed 
ASHRAE requirements. 

• Low flow plumbing fixtures.   

• Recycled content for many building components including structural steel for the 2nd floor 
structure and interior finishes.  

• Energy efficient glazing and frames for new windows added. The additional windows also allow 
for natural light in occupied office space.  
 



M c H E N R Y  A R C H I T E C T U R E  

 

4 Market Street, Portsmouth, NH 03801     T. 603.430.0274     F. 603.430.0247     www.mchenryarchitecture.com  
 

MEMORANDUM 
 

Date: June 20, 2022 

Project:  
 

West Road Sport Club 
140 West Rd. 

Subject:  Parking Calculations  

  

 
Off street parking requirements, per the city of Portsmouth zoning section 10.1110, calculates office 
parking based on gross area and assembly spaces based on the calculated occupant load. The first table 
below outlines the maximum occupant count from Code Review sheet T2, followed by the parking 
tabulations.   
 

Maximum Occupant Load Table 

Occupant Total (see sheet T2) 502  
Office   36  
Assembly   466  

 
 
10.1112.32 Parking Requirements for Nonresidential Uses 
 

Parking Calculations Table        

 Use Use No. Requirement Load Stalls 

Office 5.20 1 per 350 sf GFA 3418 sf 10 

Assembly 
3.10/4.60 1 per 4 persons 

maximum occupancy 
466 

persons 117 

Total Parking 
 

 
 127 

*4.60 Indoor Recreation has the same parking requirements as Assembly. 
 
10.1112.60 Shared Parking 
10.1112.61 Methodology 
 
Developments that contain a mix of uses on the same parcel shall reduce the number of off-street parking 
spaces in accordance with the following methodology: 
 

(1) Determine the minimum number of off-street parking spaces for each land use within the 
development in accordance with Sections 10.1112.10 through 10.1112.50. 
(2) Multiply the minimum parking requirement for each land use by the corresponding parking 
occupancy rates for each of the five time periods set forth in Columns (B) through (F) of the Parking 
Occupancy Rates table below.  
(3) Add the resulting shared parking requirements for each time period to determine the minimum 
parking requirement for that period. 
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The required minimum number of parking spaces for the development shall be the highest of the five 
time-period totals. 
 

Shared Parking Methodology                 

Use Weekday Weekend 

Nighttime(f)    Daytime (b)  Evening (c) Daytime(d)  Evening(e)  

Office 100% 10 20% 2 10% 1 5% 1 5% 1 

Entertainment 40% 47 100% 117 80% 94 100% 117 10% 12 

Total  57  119  95  118  13 

 
Based on the zoning requirements for off street parking and the shared parking methodology 140 West 
road will require 119 parking spaces.  
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STORMWATER MANAGEMENT OPERATION & 

MAINTENANCE  

140 West Road, Portsmouth, NH 
 

The proposed stormwater structures and improvements will result in a massive upgrade 

for stormwater runoff control and treatment.   For all of these elements to work correctly 

in the future it is imperative to keep up with proper operation and maintenance.  

 

Inspection and Maintenance of Facilities and Property 
 

A. Maintenance of Common Facilities or Property 
 

1. Future owners or assigns are responsible for maintenance of all stormwater 

infrastructure associated with the facility and the property. This includes the roof 

drainage system, rain garden, pervious pavers, Storm Tech Chambers, landscaped 

areas, pervious asphalt and Contech treatment structure.  

 

 

B. General Inspection and Maintenance Requirements 

 

1. Permanent stormwater and sediment and erosion control facilities to be 

maintained on the site include but are not limited to the following: 

 

a. Parking areas 

b. Pervious Asphalt 

c. Rain Garden 

d. Landscaped areas 

e. Permeable Pavers 

f. Culverts & Drain lines 

g. Contech jellyfish  

h. Roof drainage 

i. Storm Tech Chambers 

 

2.   Maintenance of permanent measures shall follow the following schedule: 

 

a. Parking areas, Driveway:  
Inspection at the end of every winter, prior to the start of the spring rain 

season.  Sweeping shall be done once in early fall and then after spring 

snowmelt.  Sand/debris that has collected off the driveway and parking lot 

should be removed off-site and disposed of properly. 
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b. Pervious Asphalt: Visually inspect pavement monthly to ensure it is 

clean of debris, de-waters between storms and is clean of sediments.  

Maintain all adjacent and upland areas.  Keep surface free of sediment by 

blowing, and vacuuming at least as often as item a. above and as needed.  

Avoid any sealing or repaving with impervious materials. 

 

c. Rain Garden: 

Rain garden maintenance is similar to the maintenance of any perennial 

garden, with a few extra tasks: 

 

INSPECT: Check after storms to verify the inlet and outlet are stable, no 

channels have formed, that plants are healthy and that it is draining. Adjust 

and repair if needed. 

PLANT CARE: Weed and water as needed. Replace dead plants as 

needed. Cut back, prune or divide plants when appropriate to encourage 

growth. 

CLEAN: If the rain garden is receiving runoff that contains sand or debris, 

such as from a driveway or roadway, clean out accumulated materials as 

needed. 

 

d. Landscaped Areas:   
Annual inspection of site’s vegetation and landscaping. Any areas that are 

bare shall be reseeded and mulched with hay or, if the case is extreme, 

loamed and seeded or sodded to ensure adequate vegetative cover. 

Landscape specimens shall be replaced in-kind, if they are found to be 

dead or dying.  

 

 

e. Permeable Pavers: 
Review periodically during storm events for proper infiltration.   Inspect 

once per year by running water over the surface while watching for proper 

infiltration.  Clean/remove any sedment/debris from the joints to ensure 

largest surface area for water to infiltrate, perform light vacuuming twice a 

year.  

 

f. Culverts and drain lines: 
Inspect twice a year, more often if needed.  Inspect for accumulation of 

debris.   Remove material from inlet/outlet as necessary, dispose of offsite. 

 

g. Contech jellyfish treatment structure: 
See attached Jellyfish Maintenance Guide. 

 

h. Roof drainage:   

The following recommendations will help assure that the roof drainage 

system is maintained to preserve its effectiveness: 
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 1. Initially, it should be tested by inserting a garden hose into the inlet 

and allowing the water to run at full strength for a minimum of one hour.  

The water should stay underground within the gravel.  If water comes out 

of the overflow, the system should be further inspected and possibly 

replaced.  This procedure should be performed every year during the 

annual inspection.   

 

 2. In the spring and fall, visually inspect the area around the system 

and repair any erosion.  Use small stones to stabilize erosion along 

drainage paths.  Re-mulch any void areas by hand as needed.  Also, 

inspect the roof collection and piping and clean and repair as necessary. 

 

 3. Do not plant deep rooted trees and shrubs within 5’ of the system. 

 

 

  

i.  Storm Tech Chambers:   

The following requirements will help assure that the storm tech chambers 

system is maintained to preserve its effectiveness:  

 

 

STEP 1) inspect isolator row for sediment 

 

A. Inspection ports (if present) 

A.1. remove/open lid on nyloplast inline drain 

A.2. remove and clean flexstorm filter if installed 

A.3. using a flashlight and stadia rod, measure depth of sediment and record on 

maintenance log 

A.4. lower a camera into isolator row for visual inspection of sediment levels 

(optional) 

A.5. if sediment is at, or above, 3" (80mm) proceed to step 2. If not, proceed to 

step 3. 

 

B. All isolator rows 

B.1. remove cover from structure at upstream end of isolator row 

B.2. using a flash light, inspect down the isolator row through outlet pipe. mirrors 

on poles or cameras may be used to avoid a confined space entry. follow osha 

regulations for confined space entry if entering manhole 

B.3. if sediment is at, or above, 3" (80mm) proceed to step 2. If not, proceed to 

step 3. 

 

 

STEP 2) Clean out isolator row using the jetvac process 
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A. a fixed culvert cleaning nozzle with rear facing spread of 45" (1.1m) or more is 

preferred 

B. apply multiple passes of jetvac until backflush water is clean 

C. vacuum structure sump as required 

 

STEP 3) replace all covers, grates, filters, and lids; record observations and actions. 
 

STEP 4) inspect and clean basins and manholes upstream of the storm tech system. 
 

NOTES 

1. Inspect every 6 months during the first year of operation. Adjust the inspection interval 

based on previous observations of sediment accumulation and high water elevations. 

Adjustment to the inspection interval timeframe shall not be greater than 12 months. 

2. Conduct jetting and vactoring annually or when inspection shows that maintenance is 

necessary. 
 

i. Inspection of site shall occur monthly for the first few months after 

construction.  Then inspections can occur on an annual basis, preferably 

after rain events when clogging can occur and be obvious.  Permeable 

pavers require minimal maintenance; however maintenance is absolutely 

necessary to ensure a proper working system. 

 

ii.  Asphalt seal coating is absolutely forbidden.  Surface seal coating 

is not reversible. 

 

iii.  Street sweepers with vacuums, water, and brushes can be used to 

restore permeability.  Follow sweeping with high-pressure hosing of the 

surface pores.  Surface should be vacuumed 4 times per year, and at any 

additional times sediment is spilled, eroded, or tracked onto the surface. 

 

iv.  Planted areas adjacent to pervious pavers should be well 

maintained to prevent soil washout onto the pavement.  If any bare spots 

or eroded areas are observed within the planted areas, they should be 

replanted and/or stabilized at once.   

 

v.  Immediately clean any soil deposited on pavers.  Superficial dirt 

does not necessarily clog the voids.  However, dirt that is ground in 

repeatedly by tires can lead to clogging.  Therefore, trucks or other heavy 

vehicles should be prevented from tracking or spilling dirt onto the 

pavement.  Replace any damaged paving blocks. 

 

vi.  Do not allow construction staging, soil/mulch storage, etc. on 

unprotected pavers surface.   

 

vii.  No winter sanding.  Mechanical snow and ice removal preferred.  
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viii.  Written and verbal communication to the porous paver’s future 

owner should make clear the  special purpose and special maintenance 

requirements such as those listed here. 

 

g. Owners shall provide a report on activities performed throughout the year.  

Report shall include documentation that pavement cleaning is 

accomplished per this document and a certification that the system 

continues to function as designed.  
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Annual Operations and Maintenance Report 
 

  

Activity 

 

Date of 

Inspection 

Who 

Inspected 

Satisfactory: 

Yes, No, N/A 

Maintenance 

Needed 

Implemented date of 

corrective action 

 

Findings of Inspector 

 

 

 Parking Areas 
 

 

 
 

 

      

 Pervious Asphalt 
 

      

 Rain Garden 

 

 

 
 

 

      

 Landscaped 

Areas 
 

 

 
 

 

      

 Permeable Pavers       

 Culverts & Drain 

lines 
 

  

      

 Contech Jellyfish       

 Roof Drainage       

 Storm tech 
Chambers 
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JELLYFISH® FILTER 
INSPECTION & MAINTENANCE GUIDE 

Jellyfish units are often just one of many structures in a more comprehensive stormwater drainage and treatment system.

In order for maintenance of the Jellyfish filter to be successful, it is imperative that all other components be properly maintained. 
The maintenance and repair of upstream facilities should be carried out prior to Jellyfish maintenance activities.

In addition to considering upstream facilities, it is also important to correct any problems identified in the drainage area. Drainage 
area concerns may include: erosion problems, heavy oil loading, and discharges of inappropriate materials. 

®

TABLE OF CONTENTS
Inspection and Maintenance Overview ..................................................................................3

Inspection Procedure .............................................................................................................3

Maintenance Procedure .........................................................................................................4

Cartridge Assembly & Cleaning ..............................................................................................5

Inspection Process  ................................................................................................................7



3

1.0 Inspection and Maintenance Overview
The primary purpose of the Jellyfish® Filter is to capture and remove 
pollutants from stormwater runoff. As with any filtration system, 
these pollutants must be removed to maintain the filter’s maximum 
treatment performance. Regular inspection and maintenance are 
required to insure proper functioning of the system.

Maintenance frequencies and requirements are site specific and vary 
depending on pollutant loading. Additional maintenance activities 
may be required in the event of non-storm event runoff, such as 
base-flow or seasonal flow, an upstream chemical spill or due to 
excessive sediment loading from site erosion or extreme runoff 
events. It is a good practice to inspect the system after major storm 
events.

Inspection activities are typically conducted from surface 
observations and include:

 y Observe if standing water is present
 y Observe if there is any physical damage to the deck or 

cartridge lids
 y Observe the amount of debris in the Maintenance 

Access Wall (MAW) or inlet bay for vault systems

Maintenance activities include:

 y Removal of oil, floatable trash and debris
 y Removal of collected sediments
 y Rinsing and re-installing the filter cartridges
 y Replace filter cartridge tentacles, as needed

2.0 Inspection Timing
Inspection of the Jellyfish Filter is key in determining the maintenance 
requirements for, and to develop a history of, the site’s pollutant 
loading characteristics. In general, inspections should be performed 
at the times indicated below; or per the approved project 
stormwater quality documents (if applicable), whichever is more 
frequent. 

1. A minimum of quarterly inspections during the first year of 
operation to assess the sediment and floatable pollutant 
accumulation, and to ensure proper functioning of the system.

2. Inspection frequency in subsequent years is based on the 
inspection and maintenance plan developed in the first year of 
operation. Minimum frequency should be once per year.

3. Inspection is recommended after each major storm event.

4. Inspection is required immediately after an upstream oil, fuel or 
other chemical spill.

3.0 Inspection Procedure
The following procedure is recommended when performing 
inspections:

1. Provide traffic control measures as necessary.

2. Inspect the MAW or inlet bay for floatable pollutants such as 
trash, debris, and oil sheen.

3. Measure oil and sediment depth in several locations, by 
lowering a sediment probe until contact is made with the floor 
of the structure. Record sediment depth, and presences of any 
oil layers. 

4. Inspect cartridge lids. Missing or damaged cartridge lids to be 
replaced.

5. Inspect the MAW (where appropriate), cartridge deck and 
receptacles, and backwash pool weir, for damaged or broken 
components. 

3.1 Dry weather inspections

 y Inspect the cartridge deck for standing water, and/or 
sediment on the deck.

 y No standing water under normal operating conditions.
 y Standing water inside the backwash pool, but not 

outside the backwash pool indicates, that the filter 
cartridges need to be rinsed. 
 

 
 

Personnel 
Access

Outlet Pipe

Hi-Flo Cartridges 
with Lid (inside 
backwash pool)

Manhole 
Structure

Inlet Pipe

Equipment 
Access

Maintenance 
Access Wall

Downdrain Cartridge 
with Lid (outside of 

backwash pool)

Cartridge Deck

Sediment

Backwash 
Pool Weir

Membrane 
Filtration Tentacles

Note: Separator Skirt not shown

Inspection Utilizing Sediment Probe
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 y Standing water outside the backwash pool is not 
anticipated and may indicate a backwater condition 
caused by high water elevation in the receiving 
water body, or possibly a blockage in downstream 
infrastructure.

 y Any appreciable sediment (≥1/16”) accumulated on the 
deck surface should be removed. 

3.2 Wet weather inspections

 y  Observe the rate and movement of water in the unit. 
Note the depth of water above deck elevation within the 
MAW or inlet bay.

 y  Less than 6 inches, flow should be exiting the cartridge 
lids of each of the draindown cartridges (i.e. cartridges 
located outside the backwash pool).

 y  Greater than 6 inches, flow should be exiting the 
cartridge lids of each of the draindown cartridges and 
each of the hi-flo cartridges (i.e. cartridges located 
inside the backwash pool), and water should be 
overflowing the backwash pool weir.

 y  18 inches or greater and relatively little flow is exiting 
the cartridge lids and outlet pipe, this condition 
indicates that the filter cartridges need to be rinsed.

4.0 Maintenance Requirements
Required maintenance for the Jellyfish Filter is based upon results 
of the most recent inspection, historical maintenance records, or 
the site specific water quality management plan; whichever is more 
frequent. In general, maintenance requires some combination of the 
following:

1. Sediment removal for depths reaching 12 inches or greater, or 
within 3 years of the most recent sediment cleaning, whichever 
occurs sooner. 

2. Floatable trash, debris, and oil removal.

3. Deck cleaned and free from sediment.

4. Filter cartridges rinsed and re-installed as required by the most 
recent inspection results, or within 12 months of the most 
recent filter rinsing, whichever occurs sooner. 

5. Replace tentacles if rinsing does not restore adequate hydraulic 
capacity, remove accumulated sediment, or if damaged or 
missing. It is recommended that tentacles should remain in 
service no longer than 5 years before replacement.

6. Damaged or missing cartridge deck components must be 
repaired or replaced as indicated by results of the most recent 
inspection.

7. The unit must be cleaned out and filter cartridges inspected 
immediately after an upstream oil, fuel, or chemical spill. 
Filter cartridge tentacles should be replaced if damaged or 
compromised by the spill.

5.0 Maintenance Procedure
The following procedures are recommended when maintaining the 
Jellyfish Filter:

1. Provide traffic control measures as necessary.

2. Open all covers and hatches. Use ventilation equipment as 
required, according to confined space entry procedures. 
Caution: Dropping objects onto the cartridge deck may 
cause damage.

3. Perform Inspection Procedure prior to maintenance activity.

4. To access the cartridge deck for filter cartridge service, descend 
into the structure and step directly onto the deck. Caution: Do 
not step onto the maintenance access wall (MAW) or backwash 
pool weir, as damage may result. Note that the cartridge deck 
may be slippery.

5. Maximum weight of maintenance crew and equipment on the 
cartridge deck not to exceed 450 lbs. 

5.1 Filter Cartridge Removal 

1. Remove a cartridge lid.

2. Remove cartridges from the deck using the lifting loops in the 
cartridge head plate. Rope or a lifting device (available from 
Contech) should be used. Caution: Should a snag occur, do 
not force the cartridge upward as damage to the tentacles 
may result. Wet cartridges typically weigh between 100 and 
125 lbs.

3. Replace and secure the cartridge lid on the exposed empty 
receptacle as a safety precaution. Contech does not recommend 
exposing more than one empty cartridge receptacle at a time. 

5.2 Filter Cartridge Rinsing

1. Remove all 11 tentacles from the cartridge head plate. Take 
care not to lose or damage the O-ring seal as well as the plastic 
threaded nut and connector.

2. Position tentacles in a container (or over the MAW), with the 
threaded connector (open end) facing down, so rinse water is 
flushed through the membrane and captured in the container. 

3. Using the Jellyfish rinse tool (available from Contech) or a 
low-pressure garden hose sprayer, direct water spray onto the 
tentacle membrane, sweeping from top to bottom along the 
length of the tentacle. Rinse until all sediment is removed from 
the membrane. Caution: Do not use a high pressure sprayer 
or focused stream of water on the membrane. Excessive 
water pressure may damage the membrane.

Cartridge Removal & Lifting Device
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4. Collected rinse water is typically removed by vacuum hose.

5. Reassemble cartridges as detailed later in this document. Reuse 
O-rings and nuts, ensuring proper placement on each tentacle. 

5.3 Sediment and Flotables Extraction

1. Perform vacuum cleaning of the Jellyfish Filter only after 
filter cartridges have been removed from the system. Access 
the lower chamber for vacuum cleaning only through the 
maintenance access wall (MAW) opening. Be careful not to 
damage the flexible plastic separator skirt that is attached to 
the underside of the deck on manhole systems. Do not lower 
the vacuum wand through a cartridge receptacle, as damage to 
the receptacle will result.

2. Vacuum floatable trash, debris, and oil, from the MAW 
opening or inlet bay. Alternatively, floatable solids may be 
removed by a net or skimmer.

3. Pressure wash cartridge deck and receptacles to remove all 
sediment and debris. Sediment should be rinsed into the sump 
area. Take care not to flush rinse water into the outlet pipe.

4. Remove water from the sump area. Vacuum or pump 
equipment should only be introduced through the MAW or 
inlet bay. 

5. Remove the sediment from the bottom of the unit through the 
MAW or inlet bay opening.

6. For larger diameter Jellyfish Filter manholes (≥8-ft) and some 
vaults complete sediment removal may be facilitated by 
removing a cartridge lid from an empty receptacle and inserting 
a jetting wand (not a vacuum wand) through the receptacle. 
Use the sprayer to rinse loosened sediment toward the vacuum 
hose in the MAW opening, being careful not to damage the 
receptacle.

5.4 Filter Cartridge Reinstallation and Replacement

1. Cartridges should be installed after the deck has been cleaned. 
It is important that the receptacle surfaces be free from grit and 
debris.

2. Remove cartridge lid from deck and carefully lower the filter 
cartridge into the receptacle until head plate gasket is seated 
squarely in receptacle. Caution: Do not force the cartridge 
downward; damage may occur. 

3. Replace the cartridge lid and check to see that both male 
threads are properly seated before rotating approximately 1/3 
of a full rotation until firmly seated. Use of an approved rim 
gasket lubricant may facilitate installation. See next page for 
additional details. 

4. If rinsing is ineffective in removing sediment from the tentacles, 
or if tentacles are damaged, provisions must be made to 
replace the spent or damaged tentacles with new tentacles. 
Contact Contech to order replacement tentacles.

5.5 Chemical Spills

Caution: If a chemical spill has been captured, do not attempt 
maintenance. Immediately contact the local hazard response 
agency and contact Contech. 

5.6 Material Disposal

The accumulated sediment found in stormwater treatment and 
conveyance systems must be handled and disposed of in accordance 
with regulatory protocols. It is possible for sediments to contain 
measurable concentrations of heavy metals and organic chemicals 
(such as pesticides and petroleum products). Areas with the greatest 
potential for high pollutant loading include industrial areas and 
heavily traveled roads. Sediments and water must be disposed 
of in accordance with all applicable waste disposal regulations. 
When scheduling maintenance, consideration must be made 
for the disposal of solid and liquid wastes. This typically requires 
coordination with a local landfill for solid waste disposal. For 
liquid waste disposal a number of options are available including a 
municipal vacuum truck decant facility, local waste water treatment 
plant or on-site treatment and discharge.

Vacuuming Sump Through MAW

Vacuuming Sump Through MAW
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Jellyfish Filter Components & Filter Cartridge Assembly and Installation

 

 

 

      

 

 
 

NOTES:     
Head Plate Gasket Installation:
Install Head Plate Gasket (Item 4) onto the Head Plate (Item 1) 
and liberally apply a lubricant from Table 2: Approved Gasket
Lubricants onto the gasket where it contacts the Receptacle
(Item 7) and Cartridge Lide (ITem 6). Follow Lubricant 
manufacturer’s instructions.

Lid Assembly:
Rotate Cartridge Lid counter-clockwise until both male threads
drop down and properly seat. Then rotate Cartridge Lid
clock-wise approximately one-third of a full rotation until
Cartridge Lid is firmly secured, creating a watertight seal.

PART NO. MFR DESCRIPTION 
78713 LA-CO LUBRI-JOINT 
40501 HERCULES DUCK BUTTER 
30600 OATEY PIPE LUBRICANT 

PSLUBXL1Q PROSELECT PIPE JOINT LUBRICANT 

ITEM NO. DESCRIPTION 
1 JF HEAD PLATE 
2 JF TENTACLE 
3 JF O-RING 

4 
JF HEAD PLATE 

GASKET 
5 JF CARTRIDGE EYELET 
6 JF 14IN COVER 
7 JF RECEPTACLE 

8 
BUTTON HEAD CAP 

SCREW M6X14MM SS 
9 JF CARTRIDGE NUT 

TABLE 1: BOM 
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TABLE 2: APPROVED GASKET LUBRICANTS 

1 

2 

9 

3 

7 

8 

5 
4 

CARTRIDGE LID: ORIFICE 
DIAMETER PER PROJECT 
DRAWING 

O-RING: INSTALLED 
WITH EACH MEMBRANE 
FILTRATION TENTACLE 

CARTRIDGE RECEPTACLE: 
SECURED TO CARTRIDGE DECK 

SEE NOTE FOR 
LUBRICATION DETAILS 

SCREW, BUTTON HEAD CAP 
REQUIRES 5MM HEX WRENCH 

ENSURE EYE BOLTS ARE ALIGNED 
TO FACILITATE LIFTING DEVICE 

 

 

 

      

 

 
 

NOTES:     
Head Plate Gasket Installation:
Install Head Plate Gasket (Item 4) onto the Head Plate (Item 1) 
and liberally apply a lubricant from Table 2: Approved Gasket
Lubricants onto the gasket where it contacts the Receptacle
(Item 7) and Cartridge Lide (ITem 6). Follow Lubricant 
manufacturer’s instructions.

Lid Assembly:
Rotate Cartridge Lid counter-clockwise until both male threads
drop down and properly seat. Then rotate Cartridge Lid
clock-wise approximately one-third of a full rotation until
Cartridge Lid is firmly secured, creating a watertight seal.
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FILTRATION TENTACLE 
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SEE NOTE FOR 
LUBRICATION DETAILS 

SCREW, BUTTON HEAD CAP 
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ENSURE EYE BOLTS ARE ALIGNED 
TO FACILITATE LIFTING DEVICE 

 

 

 

      

 

 
 

NOTES:     
Head Plate Gasket Installation:
Install Head Plate Gasket (Item 4) onto the Head Plate (Item 1) 
and liberally apply a lubricant from Table 2: Approved Gasket
Lubricants onto the gasket where it contacts the Receptacle
(Item 7) and Cartridge Lide (ITem 6). Follow Lubricant 
manufacturer’s instructions.

Lid Assembly:
Rotate Cartridge Lid counter-clockwise until both male threads
drop down and properly seat. Then rotate Cartridge Lid
clock-wise approximately one-third of a full rotation until
Cartridge Lid is firmly secured, creating a watertight seal.
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CARTRIDGE LID: ORIFICE 
DIAMETER PER PROJECT 
DRAWING 

O-RING: INSTALLED 
WITH EACH MEMBRANE 
FILTRATION TENTACLE 

CARTRIDGE RECEPTACLE: 
SECURED TO CARTRIDGE DECK 
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LUBRICATION DETAILS 

SCREW, BUTTON HEAD CAP 
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ENSURE EYE BOLTS ARE ALIGNED 
TO FACILITATE LIFTING DEVICE 
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Jellyfish Filter Inspection and Maintenance Log

Owner: Jellyfish Model No:

Location: GPS Coordinates:

Land Use: Commercial: Industrial: Service Station:

Roadway/Highway: Airport: Residential:

Date/Time:

Inspector:

Maintenance Contractor:

Visible Oil Present: (Y/N)

Oil Quantity Removed:

Floatable Debris Present: 
(Y/N)

Floatable Debris Removed: 
(Y/N)

Water Depth in Backwash 
Pool

Draindown Cartridges 
externally rinsed and 
recommissioned: (Y/N)

New tentacles put on 
Draindown Cartridges: (Y/N)

Hi-Flo Cartridges externally 
rinsed and recommissioned: 
(Y/N)

New tentacles put on Hi-Flo 
Cartridges: (Y/N)

Sediment Depth Measured: 
(Y/N)

Sediment Depth (inches or 
mm):

Sediment Removed: (Y/N)

Cartridge Lids intact: (Y/N)

Observed Damage:

Comments:



800.338.1122
www.ContechES.com

Support

 y Drawings and specifications are available at www.conteches.com/jellyfish.
 y Site-specific design support is available from Contech Engineered Solutions.
 y Find a Certified Maintenance Provider at www.conteches.com/ccmp

© 2021 Contech Engineered Solutions LLC, a QUIKRETE Company

Contech Engineered Solutions LLC provides site solutions for the civil engineering industry. Contech’s portfolio includes bridges, drainage, sanitary sewer, stormwater, 
wastewater treatment and earth stabilization products. For information on other Contech segment offerings, visit ContechES.com or call 800.338.1122

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS A WARRANTY. APPLICATIONS SUGGESTED HEREIN ARE DESCRIBED ONLY TO HELP READERS MAKE THEIR OWN EVALUATIONS AND DECISIONS, 
AND ARE NEITHER GUARANTEES NOR WARRANTIES OF SUITABILITY FOR ANY APPLICATION. CONTECH MAKES NO WARRANTY WHATSOEVER, EXPRESS OR IMPLIED, RELATED TO THE APPLICATIONS, 
MATERIALS, COATINGS, OR PRODUCTS DISCUSSED HEREIN. ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED WARRANTIES OF FITNESS FOR ANY PARTICULAR PURPOSE ARE 
DISCLAIMED BY CONTECH. SEE CONTECH’S CONDITIONS OF SALE (AVAILABLE AT WWW.CONTECHES.COM/COS) FOR MORE INFORMATION.

Jellyfish Maintenance 01/21

®

ENGINEERED SOLUTIONS

















� �

�

�

�

�

�

�

�

�

�

�

�

�

�

���������

	
�����
���������
�

��
�

�

�������������������������

������������


���������� ������!�"�

�����#�$�% ��&��"'���
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

���������(���

�)������� ��**�

�����+,-+���-+,�

.$+���� ������

�



� �


�()���/�0�+��+���
�

�

�

	-���1����-��-�+�������������������� ��

�

2	�	����3*��������������������� ��

�

�����)����4+�$��+����������������������� ��

�

� �������������-�)�5-�633333333333*333333333**� ��

�

1��-+�,��1��-,+����������������������������� �

�

���������1�7�)��#�+������������������� 	�

� � � � � �

1��-+�,��	$##��������������������������������
�

�

�

1��-+�,��0�#�$���-�+���

�

�����������������!1�7�)��#�+��������%���1-�,��#������������

�����������������!1�7�)��#�+��1��-+�,��0�)�$)��-�+����������������

�

������������������!1�7�)��#�+��������%���1-�,��#�����������

������������������!1�7�)��#�+��1��-+�,��0�)�$)��-�+������������

������������������������

������������������������������+�-����

�������������������������������������������#������-�-���-�+�
�()�������������������

� � ������+�-��8�

� � � ���	�-)�4+/��#��-�+����������������

��������������������������������������������

� � � � �



��

�

� �

	-���1����-��-�+�

�

� ������������������������������������������
� ����!�������"����#�$��%�&'�������������

($������)���������
�����������������*����$�����������������+,
-������#�������������������

��������������$�������$��������������*����������������������(�����������������������.������

�((����)������#*�����#�����#��������������������#���)�#������((������������$��������

������������#*������������)�����������������������$���$������*�������%�*��������)������

��(���������������/$�(�������������

� �����0��������$�������������������������(��������%��$���$�����������������������.����

�����!$��((�(��#�����#�1�������(��������(����*���������������%�*����������������������(�����

��$���������(���������(��*�����������#*�������������������������������������(������������������

�#�������������������������#*�����������$�����������������#��������!$��((�(��#�������������

������(��������������(��*����������������#�����������$�������������(�������������$��$����������

������#��������$�������������*���������������*����������������(��������(��������#������������

�(�������$������������(���������(��*���������������������������������(������*��.��(����������

���$��$���������� ����!�����������*��.�����������������$����*���(��#�����������

� ����2�$����3����3$�)���4��������������������������������������++�56���������%�

�#������7�����������������������������������������$��2�*�����*���$�������#��������

����#*������)������8�$��������������)��������$���������%���������������������������$�����������

���������������

�

� �

�

�

�



��

�

� �

�

�



��

�

� �

�



��

�

� �

���-�)�5-�6�

�



��

�

� �

1��-+�,��1��-,+�

� "��9��)����#��������#*������$��((�(��*��#$������������������������������

��#�����������������(�������9��)����#����(��*����������#*�����#�����#���������#����$���

������������������*�������/$�������������������������������9��)����#�����$��((���

� ��������#*������$��((�����������(����������*�����������������6� ���+ ��6�+��!/-7� �

����/-/������������#��)���������������2����3����"����!�)��*�!��$�������%�3���������	���������

���������#��������������*��������!9���#�����%�*�����*�����)�������(��#�����6�3��3����

2�����)������3��)���-���!9�
��$��((�������$����������!9���4��$�����������������#������

�����5���������$����������$���������#��$��((%����.�������(����������%������������%�������������

)��$#�����/$�����(���(����*����������)�����7������#������������*����������(�����#�$���

$��(��#����#�������������*����������)����������(������#���������$�������4��������(�������

���)���������#�����$��((����$��������$��((��$�)���$#����:2&;��������$�)���$#�������������

��������%���������)��%��#�$����(��#���)��$������%�������������%������$�(���������������

�����#���������((������������������������������������(����$�(���������(������������#*�������

!$��((��������������(��#������������������������$���������$��������������������������

��$�����������$��������$������#������(�����*������������������������#����������)��$#���(�

�$��((�*�����������������#�%���(������������$���������������������%�*������������������9����

����(�����)��������$����������������������(��$��((��)�������)����������������$������(��$��((����

���#������������������(�����*����������������������������������������)�����#����������

���#����������������.��*������$������#�������4������������$��������*�������(��#���$�����

����'�����2�<�����#*�����#�������������#�)��������
��

�

�

�



	�

�

� �

���������1�7�)��#�+���

�

�����0��������$�������*�����������)����%�*���������*�����������������������$�������*��������%�

������*��.9�����������0�����������������������������������������.����*����������������%�*����

������*����.�����������������������)��$����)�#����������������������������)�#�������������

*��.*���*�������������������������������0����(������$��������=$������*��������������������

�0����������(������������$��((�������*�����������:����������������������������������$�������;%�

*�����)��(��*���������������������������#�����329��
�$����%�*�����*�����������������1����(����

(������:2�;��������������$��((�(��#���������������������.�����������*�������*�����(��#�����

329��
�$�����������1����(����(������*��������������������0�������������#�������:<4'��;����

������"��)��$����)�#����*�������������������������*����������(��������.���������!$��((�*����

(��*�����������)��$����)�#���%�*��������*���������������������*�������������������������������

�������������������*�����(���������������!$��((�(��#�����������������*����������������������

�0�������������#�������:<4'��;���������������$��((�(��#�<4'��������(��*�����<4'��������

��#�������$��((������(��*���������*���������((�������������*������������������������*���

���(��#���������������*�������������(�$������������������>��$�����������)���)��#���$��#����

���������
?��(�����(�����������(�����������>��$��*���$����(����0(����������������������������

�

�

�

�

�

�

�



��

�

� �

���$)����/�1��-+�,���+�)��-��
�

���!1�7�)��#�+���$+�//�

�

� �����0��������������������)�������#����������������������$������#�������������

�$�����������*��

�� 3$������#�����������*�������������$��((�(��#�����������������(������$������%�

����#�1�������(�������$���������(������$������%������������(� ����!���%���

���������(�������$���������.�������%������������(�����������������.�������%�����

����*����������(��������.���������!$��((�*�������)��������*�����������

����#*���������%����������$������7��$�)���������<4'��%����������$������
7�

�$�)�����������*��������������������*�����((�������

�� 3$������#�����������*�������������$��((�(��#����#�������������(�������$��������

�(������$������%������������(�������$���������.�������%����������������(� ����

!�����!$��((�*����(��*����2��%���������2��%������������$����$��*���������

����"����#�$���������������*��.��

�� 3$������#�����������*�������������$��((�(��#����������������.�������%����*����

��������������(� ����!�����!$��((�*����(��*������2�����������<4'��%������

���<4'��%����������$������
7��$�)�����������*��������������������*�����((�

������� �

�



,�

�

� �

�

����!1�7�)��#�+���$+�//�

�

� ��������������������������)�������#����������������������$������#�������������

�$�����������*��

�� 3$������#�����������*�������������$��((�(��#������������������*�����(�����

���.���������������������������������������(��������.���������!$��((�*����(��*�

������������*��������������������%����������$�����@@@@7��$�)�������<4'��%�

���������$������
7��$�)�����������*��������������������*�����((�������

�� 3$������#�����������*�������������$��((�(��#�����������������������$����(�����

���.�����������������������(� ����!�����!$��((�*����(��*����2��%���������2�

�%������������$����$��*�������������"����#�$���������������*��.��

�� 3$������#�����������*�������������$��((�(��#��������(����������������(�����

�����������.���������!$��((�*����(��*�����$����$����������*�������������

��������%���������2��%����������$�������#�����329��
����#����%���������

<4'��%�����������������������$�������1����(����(������:2�;%���������<4'��%�

��������<4'��%����������$������
7��$�)�����������*��������������������*����

�((�������

�� 3$������#������*�������������$��((�(��#������������(����������������.��������

���������������(� ����!�����!$��((�*����(��*������������������$�������

1����(����(������:2�;%���������<4'��%���������<4'��%����������$������
7�

�$�)�����������*��������������������*�����((�������

�� 3$������#�����������*�������������$��((�(��#������������(�������$������

���.�������%������������(�����������������.�������%�����*����������.�������%�����

�����������(� ����!�����!$��((�*�����$������������)�����������������$��%�



+�

�

� �

(��*��������������)��$����)��������������*����������(��������.��������� �����

*������������������������*����������������$������$�����������������������

@@@@7��$�)���%������������������������%����������$�����@@@@7��$�)�������

<4'��%����������$������
7��$�)�����������*��������������������*�����((�������

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�



�
�

�

� �

1��-+�,��	$##����

�

� �����/$������������2�����(�"����#�$��-��3����"����!�)��*�!��$��������(���

3���#*�����4�����#��������"���������:3���������	���	;%������6� ���+ ��6�+��!/-7� �����

/-/������������#��)�����*�����������������������9��)����#����(��*�#���������0����������

��/$���#���������(����������������%����$��������������������������������#*������$��((������������

���*�������������%���������#*����������#�*�������/$���������������������9��)����#�������.�

������(��$��((���

� �������������������#���)�#�����*������)����������)������������#������������

���������������������������2$������������(��*�(��#�����#�1�������(�������������)����������������

����#*������������������$���������%�����������*��������*����$�������#�������������#*�����

��������#���$�������)�����������������������%����)��$����)�#���%�����#�����329��
�$����%�

����1����(����������������*������������$����������.�(��*��������*�������%�����������#����

����#*���������������0�������������$��������������

�

!�����(�!$��((�2�#��������
"��9<�)����#����:283;�

�+�)��-����-+��� ���� ����� ����� �����

���������"������� ��+�� ,��	� �
�	�� ���+��

���������"������� ��,+� ���	� ��,�� ��,��

"���9<�)����#����:283;�

���������"������� ���+� ,�
+� +�,�� ���
,�

���������"������� 
���� 
�	�� 
�,�� ��
��

<�����������8��*�:283;�

���������"������� 
�
	� 
�
�� 
��	� ��,	�

���������"������� ����� ����� ��+,� ���+�

�



���

�

� �

��!15�����
�0��02��
4��	�
�

�����������������������������������������������������������������������������������������������������������������������������



AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
10" CLDI

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
O

AutoCAD SHX Text
6" PVC

AutoCAD SHX Text
8" PVC

AutoCAD SHX Text
WEST RD

AutoCAD SHX Text
RBR FND

AutoCAD SHX Text
50' SETBACK

AutoCAD SHX Text
50' SETBACK

AutoCAD SHX Text
70' SETBACK

AutoCAD SHX Text
S 22°48'45" W

AutoCAD SHX Text
409.28'

AutoCAD SHX Text
S 55°45'47" E

AutoCAD SHX Text
260.00'

AutoCAD SHX Text
S 34°14'13" W

AutoCAD SHX Text
351.17'

AutoCAD SHX Text
S 55°45'47" E

AutoCAD SHX Text
128.23'

AutoCAD SHX Text
R = 50'

AutoCAD SHX Text
L = 78.84'

AutoCAD SHX Text
STORMWATER POND

AutoCAD SHX Text
N/F LITCHFIELD PORTSMOUTH LLC & EATON PARTNERS INC TAX MAP 252, LOT 2-14 RCRD 4800-1185

AutoCAD SHX Text
30 NORTH FRONT ST LLC TAX MAP 252, LOT 2 RCRD 6253-1556  87,507 SF, 2.01 ACRES

AutoCAD SHX Text
N/F ONE HUNDRED WEST LLC TAX MAP 252, LOT 2-12 RCRD 3589-1427

AutoCAD SHX Text
BUILDING TO SLAB EL. 101.89' RIDGE EL. 136.46'

AutoCAD SHX Text
70' SETBACK

AutoCAD SHX Text
102

AutoCAD SHX Text
102

AutoCAD SHX Text
101

AutoCAD SHX Text
101

AutoCAD SHX Text
101

AutoCAD SHX Text
101

AutoCAD SHX Text
101

AutoCAD SHX Text
100

AutoCAD SHX Text
100

AutoCAD SHX Text
100

AutoCAD SHX Text
100

AutoCAD SHX Text
100

AutoCAD SHX Text
100

AutoCAD SHX Text
100

AutoCAD SHX Text
100

AutoCAD SHX Text
99

AutoCAD SHX Text
99

AutoCAD SHX Text
98

AutoCAD SHX Text
97

AutoCAD SHX Text
97

AutoCAD SHX Text
96

AutoCAD SHX Text
96

AutoCAD SHX Text
95

AutoCAD SHX Text
95

AutoCAD SHX Text
94

AutoCAD SHX Text
94

AutoCAD SHX Text
101

AutoCAD SHX Text
98

AutoCAD SHX Text
CB 1

AutoCAD SHX Text
DMH 1

AutoCAD SHX Text
DMH 2

AutoCAD SHX Text
102

AutoCAD SHX Text
98

AutoCAD SHX Text
99

AutoCAD SHX Text
CB 3

AutoCAD SHX Text
CB 2

AutoCAD SHX Text
RIDGE

AutoCAD SHX Text
AP1

AutoCAD SHX Text
AP2

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
1

AutoCAD SHX Text
AP1

AutoCAD SHX Text
SUBCATCHMENT DRAINAGE FLOW PATH ANALYSIS POINT

AutoCAD SHX Text
SCALE: 1" = 40'

AutoCAD SHX Text
%%UPRE-DEVELOPMENT

AutoCAD SHX Text
%%ULEGEND

AutoCAD SHX Text
%%U12



1S

West Site

2S

South Site

3S

East Site

AP 1

AP 1

AP2

AP2

1P

Stormwater Pond

CB1
CB

CB1

CB2
CB

CB2

CB3
CB

CB3

DMH1

CB

DMH1

DMH2

CB

DMH2

Routing Diagram for Pre 6-7-22
Prepared by Ross Engineering,  Printed 6/21/2022

HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Pre 6-7-22
  Printed  6/21/2022Prepared by Ross Engineering

Page 14HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.627 74 >75% Grass cover, Good, HSG C  (1S, 2S, 3S)

0.007 98 Concrete, HSG C  (1S)

0.002 98 Granite Curb, HSG C  (1S)

0.124 96 Gravel surface, HSG C  (1S, 2S, 3S)

1.232 98 Paved roads w/curbs & sewers, HSG C  (1S, 2S, 3S)

0.402 98 Roofs, HSG C  (1S, 3S)

2.395 92 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

2.395 HSG C 1S, 2S, 3S

0.000 HSG D

0.000 Other

2.395 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.627 0.000 0.000 0.627 >75% Grass cover, Good 1S, 2S, 

3S

0.000 0.000 0.007 0.000 0.000 0.007 Concrete 1S

0.000 0.000 0.002 0.000 0.000 0.002 Granite Curb 1S

0.000 0.000 0.124 0.000 0.000 0.124 Gravel surface 1S, 2S, 

3S

0.000 0.000 1.232 0.000 0.000 1.232 Paved roads w/curbs & sewers1S, 2S, 

3S

0.000 0.000 0.402 0.000 0.000 0.402 Roofs 1S, 3S

0.000 0.000 2.395 0.000 0.000 2.395 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 Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 1P 93.60 92.24 21.2 0.0642 0.010 4.0 0.0 0.0

2 CB1 95.28 93.37 47.2 0.0405 0.012 12.0 0.0 0.0

3 CB2 95.26 94.06 129.0 0.0093 0.012 12.0 0.0 0.0

4 CB3 94.06 94.06 1.0 0.0000 0.012 12.0 0.0 0.0

5 DMH1 92.79 90.50 47.2 0.0485 0.012 24.0 0.0 0.0

6 DMH2 90.47 90.06 105.9 0.0039 0.012 20.0 0.0 0.0
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 3
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=62,055 sf   61.01% Impervious   Runoff Depth>2.64"Subcatchment 1S: West Site
   Flow Length=350'   Tc=7.6 min   CN=90   Runoff=4.11 cfs  0.314 af

Runoff Area=29,613 sf   83.41% Impervious   Runoff Depth>3.04"Subcatchment 2S: South Site
   Tc=5.0 min   CN=94   Runoff=2.38 cfs  0.172 af

Runoff Area=12,646 sf   71.50% Impervious   Runoff Depth>2.93"Subcatchment 3S: East Site
   Flow Length=288'   Tc=8.5 min   CN=93   Runoff=0.88 cfs  0.071 af

   Inflow=4.95 cfs  0.383 afReach AP 1: AP 1
   Outflow=4.95 cfs  0.383 af

   Inflow=2.38 cfs  0.172 afReach AP2: AP2
   Outflow=2.38 cfs  0.172 af

Peak Elev=94.17'  Storage=365 cf   Inflow=4.11 cfs  0.314 afPond 1P: Stormwater Pond
   Primary=0.27 cfs  0.148 af   Secondary=3.80 cfs  0.164 af   Outflow=4.07 cfs  0.312 af

Peak Elev=95.76'   Inflow=0.88 cfs  0.071 afPond CB1: CB1
12.0"  Round Culvert  n=0.012  L=47.2'  S=0.0405 '/'   Outflow=0.88 cfs  0.071 af

Peak Elev=96.21'   Inflow=2.38 cfs  0.172 afPond CB2: CB2
12.0"  Round Culvert  n=0.012  L=129.0'  S=0.0093 '/'   Outflow=2.38 cfs  0.172 af

Peak Elev=95.17'   Inflow=2.38 cfs  0.172 afPond CB3: CB3
12.0"  Round Culvert  n=0.012  L=1.0'  S=0.0000 '/'   Outflow=2.38 cfs  0.172 af

Peak Elev=93.17'   Inflow=0.88 cfs  0.071 afPond DMH1: DMH1
24.0"  Round Culvert  n=0.012  L=47.2'  S=0.0485 '/'   Outflow=0.88 cfs  0.071 af

Peak Elev=91.01'   Inflow=1.15 cfs  0.219 afPond DMH2: DMH2
20.0"  Round Culvert  n=0.012  L=105.9'  S=0.0039 '/'   Outflow=1.15 cfs  0.219 af

Total Runoff Area = 2.395 ac   Runoff Volume = 0.557 af   Average Runoff Depth = 2.79"
31.36% Pervious = 0.751 ac     68.64% Impervious = 1.644 ac
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Summary for Subcatchment 1S: West Site

Runoff = 4.11 cfs @ 12.11 hrs,  Volume= 0.314 af,  Depth> 2.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 yr Rainfall=3.71"

Area (sf) CN Description

19,963 74 >75% Grass cover, Good, HSG C
15,667 98 Roofs, HSG C
4,231 96 Gravel surface, HSG C

21,772 98 Paved roads w/curbs & sewers, HSG C
* 315 98 Concrete, HSG C
* 107 98 Granite Curb, HSG C

62,055 90 Weighted Average
24,194 38.99% Pervious Area
37,861 61.01% Impervious Area

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

4.9 50 0.0232 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

2.7 300 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

7.6 350 Total

Subcatchment 1S: West Site

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 yr Rainfall=3.71"

Runoff Area=62,055 sf

Runoff Volume=0.314 af

Runoff Depth>2.64"

Flow Length=350'

Tc=7.6 min

CN=90

4.11 cfs
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Summary for Subcatchment 2S: South Site

Runoff = 2.38 cfs @ 12.07 hrs,  Volume= 0.172 af,  Depth> 3.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 yr Rainfall=3.71"

Area (sf) CN Description

4,910 74 >75% Grass cover, Good, HSG C
3 96 Gravel surface, HSG C

24,700 98 Paved roads w/curbs & sewers, HSG C

29,613 94 Weighted Average
4,913 16.59% Pervious Area

24,700 83.41% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: South Site

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

2 yr Rainfall=3.71"

Runoff Area=29,613 sf

Runoff Volume=0.172 af

Runoff Depth>3.04"

Tc=5.0 min

CN=94

2.38 cfs
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Summary for Subcatchment 3S: East Site

Runoff = 0.88 cfs @ 12.12 hrs,  Volume= 0.071 af,  Depth> 2.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 yr Rainfall=3.71"

Area (sf) CN Description

2,426 74 >75% Grass cover, Good, HSG C
1,845 98 Roofs, HSG C
1,178 96 Gravel surface, HSG C
7,197 98 Paved roads w/curbs & sewers, HSG C

12,646 93 Weighted Average
3,604 28.50% Pervious Area
9,042 71.50% Impervious Area

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

0.2 14 0.0208 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.70"

4.6 37 0.0154 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

3.7 237 0.0050 1.06 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

8.5 288 Total

Subcatchment 3S: East Site

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 yr Rainfall=3.71"

Runoff Area=12,646 sf

Runoff Volume=0.071 af

Runoff Depth>2.93"

Flow Length=288'

Tc=8.5 min

CN=93

0.88 cfs
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Summary for Reach AP 1: AP 1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.715 ac, 62.79% Impervious,  Inflow Depth > 2.68"    for  2 yr event
Inflow = 4.95 cfs @ 12.12 hrs,  Volume= 0.383 af
Outflow = 4.95 cfs @ 12.12 hrs,  Volume= 0.383 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3

Reach AP 1: AP 1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.715 ac
4.95 cfs

4.95 cfs
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Summary for Reach AP2: AP2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.680 ac, 83.41% Impervious,  Inflow Depth > 3.04"    for  2 yr event
Inflow = 2.38 cfs @ 12.07 hrs,  Volume= 0.172 af
Outflow = 2.38 cfs @ 12.07 hrs,  Volume= 0.172 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3

Reach AP2: AP2

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.680 ac
2.38 cfs

2.38 cfs
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Summary for Pond 1P: Stormwater Pond

Inflow Area = 1.425 ac, 61.01% Impervious,  Inflow Depth > 2.64"    for  2 yr event
Inflow = 4.11 cfs @ 12.11 hrs,  Volume= 0.314 af
Outflow = 4.07 cfs @ 12.12 hrs,  Volume= 0.312 af,  Atten= 1%,  Lag= 0.8 min
Primary = 0.27 cfs @ 12.12 hrs,  Volume= 0.148 af
Secondary= 3.80 cfs @ 12.12 hrs,  Volume= 0.164 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 94.17' @ 12.12 hrs   Surf.Area= 935 sf   Storage= 365 cf

Plug-Flow detention time= 8.7 min calculated for 0.312 af (100% of inflow)
Center-of-Mass det. time= 5.9 min ( 807.8 - 802.0 )

Volume Invert Avail.Storage Storage Description

#1 93.60' 1,541 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

93.60 374 0 0
94.00 737 222 222
95.00 1,900 1,319 1,541

Device Routing     Invert Outlet Devices

#1 Primary 93.60' 4.0"  Round Culvert   L= 21.2'   Ke= 0.500   
Inlet / Outlet Invert= 93.60' / 92.24'   S= 0.0642 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.09 sf   

#2 Secondary 93.90' 10.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

Primary OutFlow  Max=0.27 cfs @ 12.12 hrs  HW=94.17'  TW=91.01'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.27 cfs @ 3.06 fps)

Secondary OutFlow  Max=3.80 cfs @ 12.12 hrs  HW=94.17'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 3.80 cfs @ 1.40 fps)
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Pond 1P: Stormwater Pond

Inflow
Outflow

Primary

Secondary

Hydrograph

Time  (hours)
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Inflow Area=1.425 ac

Peak Elev=94.17'

Storage=365 cf

4.11 cfs

4.07 cfs

0.27 cfs

3.80 cfs
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Summary for Pond CB1: CB1

[57] Hint: Peaked at 95.76' (Flood elevation advised)

Inflow Area = 0.290 ac, 71.50% Impervious,  Inflow Depth > 2.93"    for  2 yr event
Inflow = 0.88 cfs @ 12.12 hrs,  Volume= 0.071 af
Outflow = 0.88 cfs @ 12.12 hrs,  Volume= 0.071 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.88 cfs @ 12.12 hrs,  Volume= 0.071 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 95.76' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.28' 12.0"  Round Culvert   L= 47.2'   Ke= 0.500   
Inlet / Outlet Invert= 95.28' / 93.37'   S= 0.0405 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.88 cfs @ 12.12 hrs  HW=95.76'  TW=93.17'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.88 cfs @ 2.36 fps)

Pond CB1: CB1

Inflow

Primary

Hydrograph

Time  (hours)
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Inflow Area=0.290 ac

Peak Elev=95.76'

12.0"

Round Culvert

n=0.012

L=47.2'

S=0.0405 '/'

0.88 cfs
0.88 cfs
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Summary for Pond CB2: CB2

[57] Hint: Peaked at 96.21' (Flood elevation advised)

Inflow Area = 0.680 ac, 83.41% Impervious,  Inflow Depth > 3.04"    for  2 yr event
Inflow = 2.38 cfs @ 12.07 hrs,  Volume= 0.172 af
Outflow = 2.38 cfs @ 12.07 hrs,  Volume= 0.172 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.38 cfs @ 12.07 hrs,  Volume= 0.172 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 96.21' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.26' 12.0"  Round Culvert   L= 129.0'   Ke= 0.500   
Inlet / Outlet Invert= 95.26' / 94.06'   S= 0.0093 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.38 cfs @ 12.07 hrs  HW=96.21'  TW=95.16'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.38 cfs @ 3.98 fps)

Pond CB2: CB2

Inflow

Primary

Hydrograph

Time  (hours)
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Inflow Area=0.680 ac

Peak Elev=96.21'

12.0"

Round Culvert

n=0.012

L=129.0'

S=0.0093 '/'

2.38 cfs
2.38 cfs
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Summary for Pond CB3: CB3

[57] Hint: Peaked at 95.17' (Flood elevation advised)

Inflow Area = 0.680 ac, 83.41% Impervious,  Inflow Depth > 3.04"    for  2 yr event
Inflow = 2.38 cfs @ 12.07 hrs,  Volume= 0.172 af
Outflow = 2.38 cfs @ 12.07 hrs,  Volume= 0.172 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.38 cfs @ 12.07 hrs,  Volume= 0.172 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 95.17' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 94.06' 12.0"  Round Culvert   L= 1.0'   Ke= 0.500   
Inlet / Outlet Invert= 94.06' / 94.06'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.38 cfs @ 12.07 hrs  HW=95.16'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.38 cfs @ 3.42 fps)

Pond CB3: CB3

Inflow

Primary

Hydrograph

Time  (hours)
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Inflow Area=0.680 ac

Peak Elev=95.17'

12.0"

Round Culvert

n=0.012

L=1.0'

S=0.0000 '/'

2.38 cfs
2.38 cfs
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Summary for Pond DMH1: DMH1

[57] Hint: Peaked at 93.17' (Flood elevation advised)

Inflow Area = 0.290 ac, 71.50% Impervious,  Inflow Depth > 2.93"    for  2 yr event
Inflow = 0.88 cfs @ 12.12 hrs,  Volume= 0.071 af
Outflow = 0.88 cfs @ 12.12 hrs,  Volume= 0.071 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.88 cfs @ 12.12 hrs,  Volume= 0.071 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 93.17' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 92.79' 24.0"  Round Culvert   L= 47.2'   Ke= 0.500   
Inlet / Outlet Invert= 92.79' / 90.50'   S= 0.0485 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.88 cfs @ 12.12 hrs  HW=93.17'  TW=91.01'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.88 cfs @ 2.10 fps)

Pond DMH1: DMH1
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Round Culvert
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Summary for Pond DMH2: DMH2

[57] Hint: Peaked at 91.01' (Flood elevation advised)

Inflow Area = 1.715 ac, 62.79% Impervious,  Inflow Depth > 1.53"    for  2 yr event
Inflow = 1.15 cfs @ 12.12 hrs,  Volume= 0.219 af
Outflow = 1.15 cfs @ 12.12 hrs,  Volume= 0.219 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.15 cfs @ 12.12 hrs,  Volume= 0.219 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 91.01' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 90.47' 20.0"  Round Culvert   L= 105.9'   Ke= 0.500   
Inlet / Outlet Invert= 90.47' / 90.06'   S= 0.0039 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 2.18 sf   

Primary OutFlow  Max=1.15 cfs @ 12.12 hrs  HW=91.01'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.15 cfs @ 2.79 fps)

Pond DMH2: DMH2
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 3
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=62,055 sf   61.01% Impervious   Runoff Depth>4.49"Subcatchment 1S: West Site
   Flow Length=350'   Tc=7.6 min   CN=90   Runoff=6.81 cfs  0.533 af

Runoff Area=29,613 sf   83.41% Impervious   Runoff Depth>4.94"Subcatchment 2S: South Site
   Tc=5.0 min   CN=94   Runoff=3.76 cfs  0.280 af

Runoff Area=12,646 sf   71.50% Impervious   Runoff Depth>4.82"Subcatchment 3S: East Site
   Flow Length=288'   Tc=8.5 min   CN=93   Runoff=1.41 cfs  0.117 af

   Inflow=8.16 cfs  0.648 afReach AP 1: AP 1
   Outflow=8.16 cfs  0.648 af

   Inflow=3.76 cfs  0.280 afReach AP2: AP2
   Outflow=3.76 cfs  0.280 af

Peak Elev=94.28'  Storage=478 cf   Inflow=6.81 cfs  0.533 afPond 1P: Stormwater Pond
   Primary=0.30 cfs  0.201 af   Secondary=6.45 cfs  0.331 af   Outflow=6.75 cfs  0.531 af

Peak Elev=95.91'   Inflow=1.41 cfs  0.117 afPond CB1: CB1
12.0"  Round Culvert  n=0.012  L=47.2'  S=0.0405 '/'   Outflow=1.41 cfs  0.117 af

Peak Elev=97.37'   Inflow=3.76 cfs  0.280 afPond CB2: CB2
12.0"  Round Culvert  n=0.012  L=129.0'  S=0.0093 '/'   Outflow=3.76 cfs  0.280 af

Peak Elev=95.60'   Inflow=3.76 cfs  0.280 afPond CB3: CB3
12.0"  Round Culvert  n=0.012  L=1.0'  S=0.0000 '/'   Outflow=3.76 cfs  0.280 af

Peak Elev=93.28'   Inflow=1.41 cfs  0.117 afPond DMH1: DMH1
24.0"  Round Culvert  n=0.012  L=47.2'  S=0.0485 '/'   Outflow=1.41 cfs  0.117 af

Peak Elev=91.14'   Inflow=1.71 cfs  0.317 afPond DMH2: DMH2
20.0"  Round Culvert  n=0.012  L=105.9'  S=0.0039 '/'   Outflow=1.71 cfs  0.317 af

Total Runoff Area = 2.395 ac   Runoff Volume = 0.929 af   Average Runoff Depth = 4.66"
31.36% Pervious = 0.751 ac     68.64% Impervious = 1.644 ac
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Summary for Subcatchment 1S: West Site

Runoff = 6.81 cfs @ 12.10 hrs,  Volume= 0.533 af,  Depth> 4.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 yr Rainfall=5.64"

Area (sf) CN Description

19,963 74 >75% Grass cover, Good, HSG C
15,667 98 Roofs, HSG C
4,231 96 Gravel surface, HSG C

21,772 98 Paved roads w/curbs & sewers, HSG C
* 315 98 Concrete, HSG C
* 107 98 Granite Curb, HSG C

62,055 90 Weighted Average
24,194 38.99% Pervious Area
37,861 61.01% Impervious Area

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

4.9 50 0.0232 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

2.7 300 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

7.6 350 Total

Subcatchment 1S: West Site

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 yr Rainfall=5.64"

Runoff Area=62,055 sf

Runoff Volume=0.533 af

Runoff Depth>4.49"

Flow Length=350'

Tc=7.6 min

CN=90

6.81 cfs
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Summary for Subcatchment 2S: South Site

Runoff = 3.76 cfs @ 12.07 hrs,  Volume= 0.280 af,  Depth> 4.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 yr Rainfall=5.64"

Area (sf) CN Description

4,910 74 >75% Grass cover, Good, HSG C
3 96 Gravel surface, HSG C

24,700 98 Paved roads w/curbs & sewers, HSG C

29,613 94 Weighted Average
4,913 16.59% Pervious Area

24,700 83.41% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: South Site

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 yr Rainfall=5.64"

Runoff Area=29,613 sf

Runoff Volume=0.280 af

Runoff Depth>4.94"

Tc=5.0 min

CN=94

3.76 cfs
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Summary for Subcatchment 3S: East Site

Runoff = 1.41 cfs @ 12.12 hrs,  Volume= 0.117 af,  Depth> 4.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 yr Rainfall=5.64"

Area (sf) CN Description

2,426 74 >75% Grass cover, Good, HSG C
1,845 98 Roofs, HSG C
1,178 96 Gravel surface, HSG C
7,197 98 Paved roads w/curbs & sewers, HSG C

12,646 93 Weighted Average
3,604 28.50% Pervious Area
9,042 71.50% Impervious Area

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

0.2 14 0.0208 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.70"

4.6 37 0.0154 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

3.7 237 0.0050 1.06 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

8.5 288 Total

Subcatchment 3S: East Site

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 yr Rainfall=5.64"

Runoff Area=12,646 sf

Runoff Volume=0.117 af

Runoff Depth>4.82"

Flow Length=288'

Tc=8.5 min

CN=93

1.41 cfs
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Summary for Reach AP 1: AP 1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.715 ac, 62.79% Impervious,  Inflow Depth > 4.53"    for  10 yr event
Inflow = 8.16 cfs @ 12.12 hrs,  Volume= 0.648 af
Outflow = 8.16 cfs @ 12.12 hrs,  Volume= 0.648 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3

Reach AP 1: AP 1

Inflow
Outflow

Hydrograph

Time  (hours)
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Summary for Reach AP2: AP2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.680 ac, 83.41% Impervious,  Inflow Depth > 4.94"    for  10 yr event
Inflow = 3.76 cfs @ 12.07 hrs,  Volume= 0.280 af
Outflow = 3.76 cfs @ 12.07 hrs,  Volume= 0.280 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3

Reach AP2: AP2

Inflow
Outflow

Hydrograph

Time  (hours)
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Summary for Pond 1P: Stormwater Pond

Inflow Area = 1.425 ac, 61.01% Impervious,  Inflow Depth > 4.49"    for  10 yr event
Inflow = 6.81 cfs @ 12.10 hrs,  Volume= 0.533 af
Outflow = 6.75 cfs @ 12.12 hrs,  Volume= 0.531 af,  Atten= 1%,  Lag= 0.7 min
Primary = 0.30 cfs @ 12.12 hrs,  Volume= 0.201 af
Secondary= 6.45 cfs @ 12.12 hrs,  Volume= 0.331 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 94.28' @ 12.12 hrs   Surf.Area= 1,066 sf   Storage= 478 cf

Plug-Flow detention time= 6.7 min calculated for 0.531 af (100% of inflow)
Center-of-Mass det. time= 4.5 min ( 791.9 - 787.4 )

Volume Invert Avail.Storage Storage Description

#1 93.60' 1,541 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

93.60 374 0 0
94.00 737 222 222
95.00 1,900 1,319 1,541

Device Routing     Invert Outlet Devices

#1 Primary 93.60' 4.0"  Round Culvert   L= 21.2'   Ke= 0.500   
Inlet / Outlet Invert= 93.60' / 92.24'   S= 0.0642 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.09 sf   

#2 Secondary 93.90' 10.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

Primary OutFlow  Max=0.30 cfs @ 12.12 hrs  HW=94.28'  TW=91.14'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.30 cfs @ 3.46 fps)

Secondary OutFlow  Max=6.44 cfs @ 12.12 hrs  HW=94.28'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 6.44 cfs @ 1.68 fps)
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Pond 1P: Stormwater Pond

Inflow
Outflow

Primary

Secondary

Hydrograph

Time  (hours)
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Inflow Area=1.425 ac

Peak Elev=94.28'

Storage=478 cf
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Summary for Pond CB1: CB1

[57] Hint: Peaked at 95.91' (Flood elevation advised)

Inflow Area = 0.290 ac, 71.50% Impervious,  Inflow Depth > 4.82"    for  10 yr event
Inflow = 1.41 cfs @ 12.12 hrs,  Volume= 0.117 af
Outflow = 1.41 cfs @ 12.12 hrs,  Volume= 0.117 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.41 cfs @ 12.12 hrs,  Volume= 0.117 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 95.91' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.28' 12.0"  Round Culvert   L= 47.2'   Ke= 0.500   
Inlet / Outlet Invert= 95.28' / 93.37'   S= 0.0405 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.41 cfs @ 12.12 hrs  HW=95.91'  TW=93.28'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.41 cfs @ 2.70 fps)

Pond CB1: CB1
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Summary for Pond CB2: CB2

[57] Hint: Peaked at 97.37' (Flood elevation advised)

Inflow Area = 0.680 ac, 83.41% Impervious,  Inflow Depth > 4.94"    for  10 yr event
Inflow = 3.76 cfs @ 12.07 hrs,  Volume= 0.280 af
Outflow = 3.76 cfs @ 12.07 hrs,  Volume= 0.280 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.76 cfs @ 12.07 hrs,  Volume= 0.280 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 97.37' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.26' 12.0"  Round Culvert   L= 129.0'   Ke= 0.500   
Inlet / Outlet Invert= 95.26' / 94.06'   S= 0.0093 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.76 cfs @ 12.07 hrs  HW=97.37'  TW=95.60'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 3.76 cfs @ 4.79 fps)

Pond CB2: CB2
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Hydrograph

Time  (hours)

2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

4

3

2

1

0

Inflow Area=0.680 ac

Peak Elev=97.37'

12.0"

Round Culvert

n=0.012

L=129.0'

S=0.0093 '/'

3.76 cfs
3.76 cfs



Type III 24-hr  10 yr Rainfall=5.64"Pre 6-7-22
  Printed  6/21/2022Prepared by Ross Engineering

Page 41HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Summary for Pond CB3: CB3

[57] Hint: Peaked at 95.60' (Flood elevation advised)

Inflow Area = 0.680 ac, 83.41% Impervious,  Inflow Depth > 4.94"    for  10 yr event
Inflow = 3.76 cfs @ 12.07 hrs,  Volume= 0.280 af
Outflow = 3.76 cfs @ 12.07 hrs,  Volume= 0.280 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.76 cfs @ 12.07 hrs,  Volume= 0.280 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 95.60' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 94.06' 12.0"  Round Culvert   L= 1.0'   Ke= 0.500   
Inlet / Outlet Invert= 94.06' / 94.06'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.76 cfs @ 12.07 hrs  HW=95.60'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 3.76 cfs @ 4.79 fps)

Pond CB3: CB3
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Summary for Pond DMH1: DMH1

[57] Hint: Peaked at 93.28' (Flood elevation advised)

Inflow Area = 0.290 ac, 71.50% Impervious,  Inflow Depth > 4.82"    for  10 yr event
Inflow = 1.41 cfs @ 12.12 hrs,  Volume= 0.117 af
Outflow = 1.41 cfs @ 12.12 hrs,  Volume= 0.117 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.41 cfs @ 12.12 hrs,  Volume= 0.117 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 93.28' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 92.79' 24.0"  Round Culvert   L= 47.2'   Ke= 0.500   
Inlet / Outlet Invert= 92.79' / 90.50'   S= 0.0485 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=1.41 cfs @ 12.12 hrs  HW=93.28'  TW=91.14'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.41 cfs @ 2.38 fps)

Pond DMH1: DMH1
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Summary for Pond DMH2: DMH2

[57] Hint: Peaked at 91.14' (Flood elevation advised)

Inflow Area = 1.715 ac, 62.79% Impervious,  Inflow Depth > 2.22"    for  10 yr event
Inflow = 1.71 cfs @ 12.12 hrs,  Volume= 0.317 af
Outflow = 1.71 cfs @ 12.12 hrs,  Volume= 0.317 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.71 cfs @ 12.12 hrs,  Volume= 0.317 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 91.14' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 90.47' 20.0"  Round Culvert   L= 105.9'   Ke= 0.500   
Inlet / Outlet Invert= 90.47' / 90.06'   S= 0.0039 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 2.18 sf   

Primary OutFlow  Max=1.71 cfs @ 12.12 hrs  HW=91.14'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.71 cfs @ 3.10 fps)

Pond DMH2: DMH2

Inflow

Primary

Hydrograph

Time  (hours)

2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

1

0

Inflow Area=1.715 ac

Peak Elev=91.14'

20.0"

Round Culvert

n=0.012

L=105.9'

S=0.0039 '/'

1.71 cfs
1.71 cfs



Type III 24-hr  25 yr Rainfall=7.14"Pre 6-7-22
  Printed  6/21/2022Prepared by Ross Engineering

Page 44HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 3
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=62,055 sf   61.01% Impervious   Runoff Depth>5.95"Subcatchment 1S: West Site
   Flow Length=350'   Tc=7.6 min   CN=90   Runoff=8.88 cfs  0.707 af

Runoff Area=29,613 sf   83.41% Impervious   Runoff Depth>6.42"Subcatchment 2S: South Site
   Tc=5.0 min   CN=94   Runoff=4.83 cfs  0.364 af

Runoff Area=12,646 sf   71.50% Impervious   Runoff Depth>6.30"Subcatchment 3S: East Site
   Flow Length=288'   Tc=8.5 min   CN=93   Runoff=1.81 cfs  0.152 af

   Inflow=10.63 cfs  0.857 afReach AP 1: AP 1
   Outflow=10.63 cfs  0.857 af

   Inflow=4.83 cfs  0.364 afReach AP2: AP2
   Outflow=4.83 cfs  0.364 af

Peak Elev=94.36'  Storage=562 cf   Inflow=8.88 cfs  0.707 afPond 1P: Stormwater Pond
   Primary=0.32 cfs  0.232 af   Secondary=8.49 cfs  0.472 af   Outflow=8.81 cfs  0.705 af

Peak Elev=96.02'   Inflow=1.81 cfs  0.152 afPond CB1: CB1
12.0"  Round Culvert  n=0.012  L=47.2'  S=0.0405 '/'   Outflow=1.81 cfs  0.152 af

Peak Elev=99.09'   Inflow=4.83 cfs  0.364 afPond CB2: CB2
12.0"  Round Culvert  n=0.012  L=129.0'  S=0.0093 '/'   Outflow=4.83 cfs  0.364 af

Peak Elev=96.19'   Inflow=4.83 cfs  0.364 afPond CB3: CB3
12.0"  Round Culvert  n=0.012  L=1.0'  S=0.0000 '/'   Outflow=4.83 cfs  0.364 af

Peak Elev=93.35'   Inflow=1.81 cfs  0.152 afPond DMH1: DMH1
24.0"  Round Culvert  n=0.012  L=47.2'  S=0.0485 '/'   Outflow=1.81 cfs  0.152 af

Peak Elev=91.22'   Inflow=2.14 cfs  0.385 afPond DMH2: DMH2
20.0"  Round Culvert  n=0.012  L=105.9'  S=0.0039 '/'   Outflow=2.14 cfs  0.385 af

Total Runoff Area = 2.395 ac   Runoff Volume = 1.223 af   Average Runoff Depth = 6.13"
31.36% Pervious = 0.751 ac     68.64% Impervious = 1.644 ac
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Summary for Subcatchment 1S: West Site

Runoff = 8.88 cfs @ 12.10 hrs,  Volume= 0.707 af,  Depth> 5.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 yr Rainfall=7.14"

Area (sf) CN Description

19,963 74 >75% Grass cover, Good, HSG C
15,667 98 Roofs, HSG C
4,231 96 Gravel surface, HSG C

21,772 98 Paved roads w/curbs & sewers, HSG C
* 315 98 Concrete, HSG C
* 107 98 Granite Curb, HSG C

62,055 90 Weighted Average
24,194 38.99% Pervious Area
37,861 61.01% Impervious Area

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

4.9 50 0.0232 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

2.7 300 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

7.6 350 Total

Subcatchment 1S: West Site

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 yr Rainfall=7.14"

Runoff Area=62,055 sf

Runoff Volume=0.707 af

Runoff Depth>5.95"

Flow Length=350'

Tc=7.6 min

CN=90

8.88 cfs
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Summary for Subcatchment 2S: South Site

Runoff = 4.83 cfs @ 12.07 hrs,  Volume= 0.364 af,  Depth> 6.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 yr Rainfall=7.14"

Area (sf) CN Description

4,910 74 >75% Grass cover, Good, HSG C
3 96 Gravel surface, HSG C

24,700 98 Paved roads w/curbs & sewers, HSG C

29,613 94 Weighted Average
4,913 16.59% Pervious Area

24,700 83.41% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: South Site

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 yr Rainfall=7.14"

Runoff Area=29,613 sf

Runoff Volume=0.364 af

Runoff Depth>6.42"

Tc=5.0 min

CN=94

4.83 cfs
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Summary for Subcatchment 3S: East Site

Runoff = 1.81 cfs @ 12.12 hrs,  Volume= 0.152 af,  Depth> 6.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 yr Rainfall=7.14"

Area (sf) CN Description

2,426 74 >75% Grass cover, Good, HSG C
1,845 98 Roofs, HSG C
1,178 96 Gravel surface, HSG C
7,197 98 Paved roads w/curbs & sewers, HSG C

12,646 93 Weighted Average
3,604 28.50% Pervious Area
9,042 71.50% Impervious Area

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

0.2 14 0.0208 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.70"

4.6 37 0.0154 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

3.7 237 0.0050 1.06 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

8.5 288 Total

Subcatchment 3S: East Site

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 yr Rainfall=7.14"

Runoff Area=12,646 sf

Runoff Volume=0.152 af

Runoff Depth>6.30"

Flow Length=288'

Tc=8.5 min

CN=93

1.81 cfs
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Summary for Reach AP 1: AP 1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.715 ac, 62.79% Impervious,  Inflow Depth > 6.00"    for  25 yr event
Inflow = 10.63 cfs @ 12.12 hrs,  Volume= 0.857 af
Outflow = 10.63 cfs @ 12.12 hrs,  Volume= 0.857 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3

Reach AP 1: AP 1

Inflow
Outflow
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Time  (hours)
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Summary for Reach AP2: AP2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.680 ac, 83.41% Impervious,  Inflow Depth > 6.42"    for  25 yr event
Inflow = 4.83 cfs @ 12.07 hrs,  Volume= 0.364 af
Outflow = 4.83 cfs @ 12.07 hrs,  Volume= 0.364 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3

Reach AP2: AP2

Inflow
Outflow

Hydrograph

Time  (hours)

2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

5

4

3

2

1

0

Inflow Area=0.680 ac
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Summary for Pond 1P: Stormwater Pond

Inflow Area = 1.425 ac, 61.01% Impervious,  Inflow Depth > 5.95"    for  25 yr event
Inflow = 8.88 cfs @ 12.10 hrs,  Volume= 0.707 af
Outflow = 8.81 cfs @ 12.12 hrs,  Volume= 0.705 af,  Atten= 1%,  Lag= 0.7 min
Primary = 0.32 cfs @ 12.12 hrs,  Volume= 0.232 af
Secondary= 8.49 cfs @ 12.12 hrs,  Volume= 0.472 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 94.36' @ 12.12 hrs   Surf.Area= 1,155 sf   Storage= 562 cf

Plug-Flow detention time= 5.9 min calculated for 0.705 af (100% of inflow)
Center-of-Mass det. time= 3.8 min ( 783.8 - 780.0 )

Volume Invert Avail.Storage Storage Description

#1 93.60' 1,541 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

93.60 374 0 0
94.00 737 222 222
95.00 1,900 1,319 1,541

Device Routing     Invert Outlet Devices

#1 Primary 93.60' 4.0"  Round Culvert   L= 21.2'   Ke= 0.500   
Inlet / Outlet Invert= 93.60' / 92.24'   S= 0.0642 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.09 sf   

#2 Secondary 93.90' 10.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

Primary OutFlow  Max=0.32 cfs @ 12.12 hrs  HW=94.36'  TW=91.22'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.32 cfs @ 3.70 fps)

Secondary OutFlow  Max=8.48 cfs @ 12.12 hrs  HW=94.36'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 8.48 cfs @ 1.85 fps)
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Pond 1P: Stormwater Pond

Inflow
Outflow

Primary

Secondary

Hydrograph

Time  (hours)
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Inflow Area=1.425 ac

Peak Elev=94.36'

Storage=562 cf

8.88 cfs

8.81 cfs

0.32 cfs

8.49 cfs
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Summary for Pond CB1: CB1

[57] Hint: Peaked at 96.02' (Flood elevation advised)

Inflow Area = 0.290 ac, 71.50% Impervious,  Inflow Depth > 6.30"    for  25 yr event
Inflow = 1.81 cfs @ 12.12 hrs,  Volume= 0.152 af
Outflow = 1.81 cfs @ 12.12 hrs,  Volume= 0.152 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.81 cfs @ 12.12 hrs,  Volume= 0.152 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 96.02' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.28' 12.0"  Round Culvert   L= 47.2'   Ke= 0.500   
Inlet / Outlet Invert= 95.28' / 93.37'   S= 0.0405 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.81 cfs @ 12.12 hrs  HW=96.02'  TW=93.35'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.81 cfs @ 2.92 fps)

Pond CB1: CB1

Inflow

Primary

Hydrograph

Time  (hours)
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Summary for Pond CB2: CB2

[57] Hint: Peaked at 99.09' (Flood elevation advised)

Inflow Area = 0.680 ac, 83.41% Impervious,  Inflow Depth > 6.42"    for  25 yr event
Inflow = 4.83 cfs @ 12.07 hrs,  Volume= 0.364 af
Outflow = 4.83 cfs @ 12.07 hrs,  Volume= 0.364 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.83 cfs @ 12.07 hrs,  Volume= 0.364 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 99.09' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.26' 12.0"  Round Culvert   L= 129.0'   Ke= 0.500   
Inlet / Outlet Invert= 95.26' / 94.06'   S= 0.0093 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.82 cfs @ 12.07 hrs  HW=99.09'  TW=96.19'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 4.82 cfs @ 6.14 fps)

Pond CB2: CB2

Inflow

Primary

Hydrograph

Time  (hours)
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Summary for Pond CB3: CB3

[57] Hint: Peaked at 96.19' (Flood elevation advised)

Inflow Area = 0.680 ac, 83.41% Impervious,  Inflow Depth > 6.42"    for  25 yr event
Inflow = 4.83 cfs @ 12.07 hrs,  Volume= 0.364 af
Outflow = 4.83 cfs @ 12.07 hrs,  Volume= 0.364 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.83 cfs @ 12.07 hrs,  Volume= 0.364 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 96.19' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 94.06' 12.0"  Round Culvert   L= 1.0'   Ke= 0.500   
Inlet / Outlet Invert= 94.06' / 94.06'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.82 cfs @ 12.07 hrs  HW=96.19'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 4.82 cfs @ 6.14 fps)

Pond CB3: CB3

Inflow

Primary

Hydrograph
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Summary for Pond DMH1: DMH1

[57] Hint: Peaked at 93.35' (Flood elevation advised)

Inflow Area = 0.290 ac, 71.50% Impervious,  Inflow Depth > 6.30"    for  25 yr event
Inflow = 1.81 cfs @ 12.12 hrs,  Volume= 0.152 af
Outflow = 1.81 cfs @ 12.12 hrs,  Volume= 0.152 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.81 cfs @ 12.12 hrs,  Volume= 0.152 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 93.35' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 92.79' 24.0"  Round Culvert   L= 47.2'   Ke= 0.500   
Inlet / Outlet Invert= 92.79' / 90.50'   S= 0.0485 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=1.81 cfs @ 12.12 hrs  HW=93.35'  TW=91.22'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.81 cfs @ 2.54 fps)

Pond DMH1: DMH1
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Time  (hours)

2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

2

1

0

Inflow Area=0.290 ac

Peak Elev=93.35'

24.0"

Round Culvert

n=0.012

L=47.2'

S=0.0485 '/'

1.81 cfs
1.81 cfs



Type III 24-hr  25 yr Rainfall=7.14"Pre 6-7-22
  Printed  6/21/2022Prepared by Ross Engineering

Page 56HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Summary for Pond DMH2: DMH2

[57] Hint: Peaked at 91.22' (Flood elevation advised)

Inflow Area = 1.715 ac, 62.79% Impervious,  Inflow Depth > 2.69"    for  25 yr event
Inflow = 2.14 cfs @ 12.12 hrs,  Volume= 0.385 af
Outflow = 2.14 cfs @ 12.12 hrs,  Volume= 0.385 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.14 cfs @ 12.12 hrs,  Volume= 0.385 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 91.22' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 90.47' 20.0"  Round Culvert   L= 105.9'   Ke= 0.500   
Inlet / Outlet Invert= 90.47' / 90.06'   S= 0.0039 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 2.18 sf   

Primary OutFlow  Max=2.14 cfs @ 12.12 hrs  HW=91.22'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.14 cfs @ 3.28 fps)

Pond DMH2: DMH2
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 3
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=62,055 sf   61.01% Impervious   Runoff Depth>7.35"Subcatchment 1S: West Site
   Flow Length=350'   Tc=7.6 min   CN=90   Runoff=10.84 cfs  0.872 af

Runoff Area=29,613 sf   83.41% Impervious   Runoff Depth>7.83"Subcatchment 2S: South Site
   Tc=5.0 min   CN=94   Runoff=5.83 cfs  0.444 af

Runoff Area=12,646 sf   71.50% Impervious   Runoff Depth>7.71"Subcatchment 3S: East Site
   Flow Length=288'   Tc=8.5 min   CN=93   Runoff=2.20 cfs  0.187 af

   Inflow=12.94 cfs  1.056 afReach AP 1: AP 1
   Outflow=12.94 cfs  1.056 af

   Inflow=5.83 cfs  0.444 afReach AP2: AP2
   Outflow=5.83 cfs  0.444 af

Peak Elev=94.42'  Storage=640 cf   Inflow=10.84 cfs  0.872 afPond 1P: Stormwater Pond
   Primary=0.34 cfs  0.257 af   Secondary=10.41 cfs  0.613 af   Outflow=10.75 cfs  0.870 af

Peak Elev=96.12'   Inflow=2.20 cfs  0.187 afPond CB1: CB1
12.0"  Round Culvert  n=0.012  L=47.2'  S=0.0405 '/'   Outflow=2.20 cfs  0.187 af

Peak Elev=101.16'   Inflow=5.83 cfs  0.444 afPond CB2: CB2
12.0"  Round Culvert  n=0.012  L=129.0'  S=0.0093 '/'   Outflow=5.83 cfs  0.444 af

Peak Elev=96.93'   Inflow=5.83 cfs  0.444 afPond CB3: CB3
12.0"  Round Culvert  n=0.012  L=1.0'  S=0.0000 '/'   Outflow=5.83 cfs  0.444 af

Peak Elev=93.41'   Inflow=2.20 cfs  0.187 afPond DMH1: DMH1
24.0"  Round Culvert  n=0.012  L=47.2'  S=0.0485 '/'   Outflow=2.20 cfs  0.187 af

Peak Elev=91.30'   Inflow=2.54 cfs  0.443 afPond DMH2: DMH2
20.0"  Round Culvert  n=0.012  L=105.9'  S=0.0039 '/'   Outflow=2.54 cfs  0.443 af

Total Runoff Area = 2.395 ac   Runoff Volume = 1.503 af   Average Runoff Depth = 7.53"
31.36% Pervious = 0.751 ac     68.64% Impervious = 1.644 ac
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Summary for Subcatchment 1S: West Site

Runoff = 10.84 cfs @ 12.10 hrs,  Volume= 0.872 af,  Depth> 7.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50 yr Rainfall=8.56"

Area (sf) CN Description

19,963 74 >75% Grass cover, Good, HSG C
15,667 98 Roofs, HSG C
4,231 96 Gravel surface, HSG C

21,772 98 Paved roads w/curbs & sewers, HSG C
* 315 98 Concrete, HSG C
* 107 98 Granite Curb, HSG C

62,055 90 Weighted Average
24,194 38.99% Pervious Area
37,861 61.01% Impervious Area

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

4.9 50 0.0232 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

2.7 300 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

7.6 350 Total

Subcatchment 1S: West Site

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

50 yr Rainfall=8.56"

Runoff Area=62,055 sf

Runoff Volume=0.872 af

Runoff Depth>7.35"

Flow Length=350'

Tc=7.6 min

CN=90

10.84 cfs
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Summary for Subcatchment 2S: South Site

Runoff = 5.83 cfs @ 12.07 hrs,  Volume= 0.444 af,  Depth> 7.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50 yr Rainfall=8.56"

Area (sf) CN Description

4,910 74 >75% Grass cover, Good, HSG C
3 96 Gravel surface, HSG C

24,700 98 Paved roads w/curbs & sewers, HSG C

29,613 94 Weighted Average
4,913 16.59% Pervious Area

24,700 83.41% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: South Site

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

6

5

4

3

2

1

0

Type III 24-hr

50 yr Rainfall=8.56"

Runoff Area=29,613 sf

Runoff Volume=0.444 af

Runoff Depth>7.83"

Tc=5.0 min

CN=94

5.83 cfs
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Summary for Subcatchment 3S: East Site

Runoff = 2.20 cfs @ 12.12 hrs,  Volume= 0.187 af,  Depth> 7.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50 yr Rainfall=8.56"

Area (sf) CN Description

2,426 74 >75% Grass cover, Good, HSG C
1,845 98 Roofs, HSG C
1,178 96 Gravel surface, HSG C
7,197 98 Paved roads w/curbs & sewers, HSG C

12,646 93 Weighted Average
3,604 28.50% Pervious Area
9,042 71.50% Impervious Area

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

0.2 14 0.0208 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.70"

4.6 37 0.0154 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

3.7 237 0.0050 1.06 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

8.5 288 Total

Subcatchment 3S: East Site

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

50 yr Rainfall=8.56"

Runoff Area=12,646 sf

Runoff Volume=0.187 af

Runoff Depth>7.71"

Flow Length=288'

Tc=8.5 min

CN=93

2.20 cfs
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Summary for Reach AP 1: AP 1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.715 ac, 62.79% Impervious,  Inflow Depth > 7.39"    for  50 yr event
Inflow = 12.94 cfs @ 12.12 hrs,  Volume= 1.056 af
Outflow = 12.94 cfs @ 12.12 hrs,  Volume= 1.056 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3

Reach AP 1: AP 1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.715 ac
12.94 cfs

12.94 cfs



Type III 24-hr  50 yr Rainfall=8.56"Pre 6-7-22
  Printed  6/21/2022Prepared by Ross Engineering

Page 62HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Summary for Reach AP2: AP2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.680 ac, 83.41% Impervious,  Inflow Depth > 7.83"    for  50 yr event
Inflow = 5.83 cfs @ 12.07 hrs,  Volume= 0.444 af
Outflow = 5.83 cfs @ 12.07 hrs,  Volume= 0.444 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3

Reach AP2: AP2

Inflow
Outflow

Hydrograph

Time  (hours)

2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

6

5

4

3

2

1

0

Inflow Area=0.680 ac
5.83 cfs

5.83 cfs
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Summary for Pond 1P: Stormwater Pond

Inflow Area = 1.425 ac, 61.01% Impervious,  Inflow Depth > 7.35"    for  50 yr event
Inflow = 10.84 cfs @ 12.10 hrs,  Volume= 0.872 af
Outflow = 10.75 cfs @ 12.12 hrs,  Volume= 0.870 af,  Atten= 1%,  Lag= 0.7 min
Primary = 0.34 cfs @ 12.12 hrs,  Volume= 0.257 af
Secondary= 10.41 cfs @ 12.12 hrs,  Volume= 0.613 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 94.42' @ 12.12 hrs   Surf.Area= 1,231 sf   Storage= 640 cf

Plug-Flow detention time= 5.2 min calculated for 0.870 af (100% of inflow)
Center-of-Mass det. time= 3.3 min ( 778.0 - 774.7 )

Volume Invert Avail.Storage Storage Description

#1 93.60' 1,541 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

93.60 374 0 0
94.00 737 222 222
95.00 1,900 1,319 1,541

Device Routing     Invert Outlet Devices

#1 Primary 93.60' 4.0"  Round Culvert   L= 21.2'   Ke= 0.500   
Inlet / Outlet Invert= 93.60' / 92.24'   S= 0.0642 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.09 sf   

#2 Secondary 93.90' 10.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

Primary OutFlow  Max=0.34 cfs @ 12.12 hrs  HW=94.42'  TW=91.30'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.34 cfs @ 3.90 fps)

Secondary OutFlow  Max=10.39 cfs @ 12.12 hrs  HW=94.42'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 10.39 cfs @ 1.98 fps)
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Pond 1P: Stormwater Pond

Inflow
Outflow

Primary

Secondary

Hydrograph

Time  (hours)
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Inflow Area=1.425 ac

Peak Elev=94.42'

Storage=640 cf

10.84 cfs

10.75 cfs

0.34 cfs

10.41 cfs
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Summary for Pond CB1: CB1

[57] Hint: Peaked at 96.12' (Flood elevation advised)

Inflow Area = 0.290 ac, 71.50% Impervious,  Inflow Depth > 7.71"    for  50 yr event
Inflow = 2.20 cfs @ 12.12 hrs,  Volume= 0.187 af
Outflow = 2.20 cfs @ 12.12 hrs,  Volume= 0.187 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.20 cfs @ 12.12 hrs,  Volume= 0.187 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 96.12' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.28' 12.0"  Round Culvert   L= 47.2'   Ke= 0.500   
Inlet / Outlet Invert= 95.28' / 93.37'   S= 0.0405 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.19 cfs @ 12.12 hrs  HW=96.12'  TW=93.41'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.19 cfs @ 3.12 fps)

Pond CB1: CB1

Inflow

Primary

Hydrograph

Time  (hours)
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Inflow Area=0.290 ac

Peak Elev=96.12'

12.0"

Round Culvert

n=0.012

L=47.2'

S=0.0405 '/'

2.20 cfs
2.20 cfs
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Summary for Pond CB2: CB2

[57] Hint: Peaked at 101.16' (Flood elevation advised)

Inflow Area = 0.680 ac, 83.41% Impervious,  Inflow Depth > 7.83"    for  50 yr event
Inflow = 5.83 cfs @ 12.07 hrs,  Volume= 0.444 af
Outflow = 5.83 cfs @ 12.07 hrs,  Volume= 0.444 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.83 cfs @ 12.07 hrs,  Volume= 0.444 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 101.16' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.26' 12.0"  Round Culvert   L= 129.0'   Ke= 0.500   
Inlet / Outlet Invert= 95.26' / 94.06'   S= 0.0093 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=5.82 cfs @ 12.07 hrs  HW=101.16'  TW=96.93'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 5.82 cfs @ 7.42 fps)

Pond CB2: CB2
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Summary for Pond CB3: CB3

[57] Hint: Peaked at 96.93' (Flood elevation advised)

Inflow Area = 0.680 ac, 83.41% Impervious,  Inflow Depth > 7.83"    for  50 yr event
Inflow = 5.83 cfs @ 12.07 hrs,  Volume= 0.444 af
Outflow = 5.83 cfs @ 12.07 hrs,  Volume= 0.444 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.83 cfs @ 12.07 hrs,  Volume= 0.444 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 96.93' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 94.06' 12.0"  Round Culvert   L= 1.0'   Ke= 0.500   
Inlet / Outlet Invert= 94.06' / 94.06'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=5.82 cfs @ 12.07 hrs  HW=96.93'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 5.82 cfs @ 7.42 fps)

Pond CB3: CB3
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Summary for Pond DMH1: DMH1

[57] Hint: Peaked at 93.41' (Flood elevation advised)

Inflow Area = 0.290 ac, 71.50% Impervious,  Inflow Depth > 7.71"    for  50 yr event
Inflow = 2.20 cfs @ 12.12 hrs,  Volume= 0.187 af
Outflow = 2.20 cfs @ 12.12 hrs,  Volume= 0.187 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.20 cfs @ 12.12 hrs,  Volume= 0.187 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 93.41' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 92.79' 24.0"  Round Culvert   L= 47.2'   Ke= 0.500   
Inlet / Outlet Invert= 92.79' / 90.50'   S= 0.0485 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=2.19 cfs @ 12.12 hrs  HW=93.41'  TW=91.30'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.19 cfs @ 2.67 fps)

Pond DMH1: DMH1
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Summary for Pond DMH2: DMH2

[57] Hint: Peaked at 91.30' (Flood elevation advised)

Inflow Area = 1.715 ac, 62.79% Impervious,  Inflow Depth > 3.10"    for  50 yr event
Inflow = 2.54 cfs @ 12.12 hrs,  Volume= 0.443 af
Outflow = 2.54 cfs @ 12.12 hrs,  Volume= 0.443 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.54 cfs @ 12.12 hrs,  Volume= 0.443 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 91.30' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 90.47' 20.0"  Round Culvert   L= 105.9'   Ke= 0.500   
Inlet / Outlet Invert= 90.47' / 90.06'   S= 0.0039 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 2.18 sf   

Primary OutFlow  Max=2.53 cfs @ 12.12 hrs  HW=91.30'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.53 cfs @ 3.42 fps)

Pond DMH2: DMH2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.532 74 >75% Grass cover, Good, HSG C  (1S, 2S, 4S, 5S)

0.003 98 Concrete  (1S, 5S)

0.015 96 Gravel surface, HSG C  (5S)

1.321 98 Paved roads w/curbs & sewers, HSG C  (1S, 2S, 3S, 4S, 5S)

0.080 61 Pervious Pavement, HSG C  (5S)

0.005 42 Pervious Pavers, HSG C  (5S)

0.019 58 Rain Garden, HSG C  (1S)

0.002 98 Retaining Wall & Stairs, HSG C  (5S)

0.417 98 Roofs, HSG C  (3S, 5S)

2.395 91 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

2.392 HSG C 1S, 2S, 3S, 4S, 5S

0.000 HSG D

0.003 Other 1S, 5S

2.395 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.532 0.000 0.000 0.532 >75% Grass cover, Good 1S, 2S, 

4S, 5S

0.000 0.000 0.000 0.000 0.003 0.003 Concrete 1S, 5S

0.000 0.000 0.015 0.000 0.000 0.015 Gravel surface 5S

0.000 0.000 1.321 0.000 0.000 1.321 Paved roads w/curbs & sewers1S, 2S, 

3S, 4S, 

5S

0.000 0.000 0.080 0.000 0.000 0.080 Pervious Pavement 5S

0.000 0.000 0.005 0.000 0.000 0.005 Pervious Pavers 5S

0.000 0.000 0.019 0.000 0.000 0.019 Rain Garden 1S

0.000 0.000 0.002 0.000 0.000 0.002 Retaining Wall & Stairs 5S

0.000 0.000 0.417 0.000 0.000 0.417 Roofs 3S, 5S

0.000 0.000 2.392 0.000 0.003 2.395 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 Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 CB2 95.26 94.06 129.0 0.0093 0.012 12.0 0.0 0.0

2 CB3 94.06 94.06 1.0 0.0000 0.012 12.0 0.0 0.0

3 CBB 95.40 95.35 10.0 0.0050 0.012 12.0 0.0 0.0

4 DMH1 92.79 90.50 47.2 0.0485 0.012 24.0 0.0 0.0

5 DMH2 90.47 90.06 105.9 0.0039 0.012 20.0 0.0 0.0

6 DMHB 95.28 93.37 45.0 0.0424 0.012 24.0 0.0 0.0

7 PP 92.75 92.50 20.0 0.0125 0.012 15.0 0.0 0.0

8 RG 91.00 90.75 38.8 0.0064 0.010 12.0 0.0 0.0

9 ST 98.00 95.40 43.0 0.0605 0.010 12.0 0.0 0.0
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 4
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=14,438 sf   3.17% Impervious   Runoff Depth>1.38"Subcatchment 1S: Western Grassed Area
   Flow Length=316'   Tc=7.5 min   CN=74   Runoff=0.50 cfs  0.038 af

Runoff Area=5,631 sf   54.43% Impervious   Runoff Depth>2.37"Subcatchment 2S: Southern Grassed Area
   Tc=5.0 min   CN=87   Runoff=0.37 cfs  0.026 af

Runoff Area=20,293 sf   100.00% Impervious   Runoff Depth>3.47"Subcatchment 3S: Roof
   Tc=5.0 min   CN=98   Runoff=1.74 cfs  0.135 af

Runoff Area=21,625 sf   79.90% Impervious   Runoff Depth>2.93"Subcatchment 4S: Eastern Site
   Flow Length=303'   Tc=8.8 min   CN=93   Runoff=1.49 cfs  0.121 af

Runoff Area=42,327 sf   82.42% Impervious   Runoff Depth>2.94"Subcatchment 5S: Parking Lot
   Tc=5.0 min   CN=93   Runoff=3.33 cfs  0.238 af

   Inflow=4.89 cfs  0.219 afReach AP 1: AP 1
   Outflow=4.89 cfs  0.219 af

   Inflow=0.37 cfs  0.026 afReach AP2: AP2
   Outflow=0.37 cfs  0.026 af

Peak Elev=95.56'   Inflow=0.37 cfs  0.026 afPond CB2: CB2
12.0"  Round Culvert  n=0.012  L=129.0'  S=0.0093 '/'   Outflow=0.37 cfs  0.026 af

Peak Elev=94.44'   Inflow=0.37 cfs  0.026 afPond CB3: CB3
12.0"  Round Culvert  n=0.012  L=1.0'  S=0.0000 '/'   Outflow=0.37 cfs  0.026 af

Peak Elev=96.20'   Inflow=1.49 cfs  0.121 afPond CBB: CB B
12.0"  Round Culvert  n=0.012  L=10.0'  S=0.0050 '/'   Outflow=1.49 cfs  0.121 af

Peak Elev=93.48'   Inflow=2.74 cfs  0.159 afPond DMH1: DMH1
24.0"  Round Culvert  n=0.012  L=47.2'  S=0.0485 '/'   Outflow=2.74 cfs  0.159 af

Peak Elev=91.68'   Inflow=4.89 cfs  0.219 afPond DMH2: DMH2
20.0"  Round Culvert  n=0.012  L=105.9'  S=0.0039 '/'   Outflow=4.89 cfs  0.219 af

Peak Elev=95.78'   Inflow=1.49 cfs  0.121 afPond DMHB: DMHB
24.0"  Round Culvert  n=0.012  L=45.0'  S=0.0424 '/'   Outflow=1.49 cfs  0.121 af

Peak Elev=93.50'  Storage=974 cf   Inflow=3.33 cfs  0.238 afPond PP: Pervious Pavement
   Discarded=0.60 cfs  0.183 af   Primary=2.04 cfs  0.054 af   Secondary=0.00 cfs  0.000 af   Outflow=2.65 cfs  0.238 af

Peak Elev=92.05'  Storage=345 cf   Inflow=2.53 cfs  0.093 afPond RG: Rain Garden
   Discarded=0.14 cfs  0.033 af   Primary=2.26 cfs  0.060 af   Secondary=0.00 cfs  0.000 af   Outflow=2.40 cfs  0.093 af

Peak Elev=98.59'  Storage=644 cf   Inflow=1.74 cfs  0.135 afPond ST: Stormtech
   Discarded=0.18 cfs  0.097 af   Primary=1.25 cfs  0.038 af   Outflow=1.43 cfs  0.135 af
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Total Runoff Area = 2.395 ac   Runoff Volume = 0.558 af   Average Runoff Depth = 2.79"
27.16% Pervious = 0.650 ac     72.84% Impervious = 1.744 ac
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Summary for Subcatchment 1S: Western Grassed Area

Runoff = 0.50 cfs @ 12.11 hrs,  Volume= 0.038 af,  Depth> 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 yr Rainfall=3.71"

Area (sf) CN Description

13,159 74 >75% Grass cover, Good, HSG C
344 98 Paved roads w/curbs & sewers, HSG C

* 114 98 Concrete
* 821 58 Rain Garden, HSG C

14,438 74 Weighted Average
13,980 96.83% Pervious Area

458 3.17% Impervious Area

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

4.9 50 0.0232 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

2.6 266 0.0132 1.72 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

7.5 316 Total

Subcatchment 1S: Western Grassed Area

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0

Type III 24-hr

2 yr Rainfall=3.71"

Runoff Area=14,438 sf

Runoff Volume=0.038 af

Runoff Depth>1.38"

Flow Length=316'

Tc=7.5 min

CN=74

0.50 cfs
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Summary for Subcatchment 2S: Southern Grassed Area

Runoff = 0.37 cfs @ 12.07 hrs,  Volume= 0.026 af,  Depth> 2.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 yr Rainfall=3.71"

Area (sf) CN Description

2,566 74 >75% Grass cover, Good, HSG C
3,065 98 Paved roads w/curbs & sewers, HSG C

5,631 87 Weighted Average
2,566 45.57% Pervious Area
3,065 54.43% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: Southern Grassed Area

Runoff

Hydrograph

Time  (hours)

2423222120191817161514131211109876543210
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)
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0

Type III 24-hr

2 yr Rainfall=3.71"

Runoff Area=5,631 sf

Runoff Volume=0.026 af

Runoff Depth>2.37"

Tc=5.0 min

CN=87

0.37 cfs
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Summary for Subcatchment 3S: Roof

Runoff = 1.74 cfs @ 12.07 hrs,  Volume= 0.135 af,  Depth> 3.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 yr Rainfall=3.71"

Area (sf) CN Description

2,612 98 Paved roads w/curbs & sewers, HSG C
17,681 98 Roofs, HSG C

20,293 98 Weighted Average
20,293 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: Roof

Runoff

Hydrograph

Time  (hours)

2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

1

0

Type III 24-hr

2 yr Rainfall=3.71"

Runoff Area=20,293 sf

Runoff Volume=0.135 af

Runoff Depth>3.47"

Tc=5.0 min

CN=98

1.74 cfs
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Summary for Subcatchment 4S: Eastern Site

Runoff = 1.49 cfs @ 12.12 hrs,  Volume= 0.121 af,  Depth> 2.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 yr Rainfall=3.71"

Area (sf) CN Description

4,347 74 >75% Grass cover, Good, HSG C
17,278 98 Paved roads w/curbs & sewers, HSG C

21,625 93 Weighted Average
4,347 20.10% Pervious Area

17,278 79.90% Impervious Area

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

0.2 14 0.0208 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.70"

4.6 37 0.0154 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

4.0 252 0.0050 1.06 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

8.8 303 Total

Subcatchment 4S: Eastern Site

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

1

0

Type III 24-hr

2 yr Rainfall=3.71"

Runoff Area=21,625 sf

Runoff Volume=0.121 af

Runoff Depth>2.93"

Flow Length=303'

Tc=8.8 min

CN=93

1.49 cfs
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Summary for Subcatchment 5S: Parking Lot

Runoff = 3.33 cfs @ 12.07 hrs,  Volume= 0.238 af,  Depth> 2.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 yr Rainfall=3.71"

Area (sf) CN Description

3,085 74 >75% Grass cover, Good, HSG C
34,264 98 Paved roads w/curbs & sewers, HSG C

* 26 98 Concrete
* 231 42 Pervious Pavers, HSG C
* 3,480 61 Pervious Pavement, HSG C

490 98 Roofs, HSG C
643 96 Gravel surface, HSG C

* 108 98 Retaining Wall & Stairs, HSG C

42,327 93 Weighted Average
7,439 17.58% Pervious Area

34,888 82.42% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 5S: Parking Lot

Runoff

Hydrograph

Time  (hours)

2423222120191817161514131211109876543210
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w
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0

Type III 24-hr

2 yr Rainfall=3.71"

Runoff Area=42,327 sf

Runoff Volume=0.238 af

Runoff Depth>2.94"

Tc=5.0 min

CN=93

3.33 cfs
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Summary for Reach AP 1: AP 1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.265 ac, 73.89% Impervious,  Inflow Depth > 1.16"    for  2 yr event
Inflow = 4.89 cfs @ 12.14 hrs,  Volume= 0.219 af
Outflow = 4.89 cfs @ 12.14 hrs,  Volume= 0.219 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4

Reach AP 1: AP 1

Inflow
Outflow

Hydrograph

Time  (hours)

2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)
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1

0

Inflow Area=2.265 ac
4.89 cfs

4.89 cfs
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Summary for Reach AP2: AP2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.129 ac, 54.43% Impervious,  Inflow Depth > 2.37"    for  2 yr event
Inflow = 0.37 cfs @ 12.07 hrs,  Volume= 0.026 af
Outflow = 0.37 cfs @ 12.07 hrs,  Volume= 0.026 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4

Reach AP2: AP2

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.129 ac
0.37 cfs

0.37 cfs
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Summary for Pond CB2: CB2

[57] Hint: Peaked at 95.56' (Flood elevation advised)

Inflow Area = 0.129 ac, 54.43% Impervious,  Inflow Depth > 2.37"    for  2 yr event
Inflow = 0.37 cfs @ 12.07 hrs,  Volume= 0.026 af
Outflow = 0.37 cfs @ 12.07 hrs,  Volume= 0.026 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.37 cfs @ 12.07 hrs,  Volume= 0.026 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 95.56' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.26' 12.0"  Round Culvert   L= 129.0'   Ke= 0.500   
Inlet / Outlet Invert= 95.26' / 94.06'   S= 0.0093 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.37 cfs @ 12.07 hrs  HW=95.56'  TW=94.44'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.37 cfs @ 2.77 fps)

Pond CB2: CB2

Inflow

Primary

Hydrograph

Time  (hours)
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Inflow Area=0.129 ac

Peak Elev=95.56'

12.0"

Round Culvert

n=0.012

L=129.0'

S=0.0093 '/'

0.37 cfs
0.37 cfs
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Summary for Pond CB3: CB3

[57] Hint: Peaked at 94.44' (Flood elevation advised)

Inflow Area = 0.129 ac, 54.43% Impervious,  Inflow Depth > 2.37"    for  2 yr event
Inflow = 0.37 cfs @ 12.07 hrs,  Volume= 0.026 af
Outflow = 0.37 cfs @ 12.07 hrs,  Volume= 0.026 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.37 cfs @ 12.07 hrs,  Volume= 0.026 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 94.44' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 94.06' 12.0"  Round Culvert   L= 1.0'   Ke= 0.500   
Inlet / Outlet Invert= 94.06' / 94.06'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.37 cfs @ 12.07 hrs  HW=94.44'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.37 cfs @ 1.99 fps)

Pond CB3: CB3

Inflow

Primary

Hydrograph

Time  (hours)
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Inflow Area=0.129 ac

Peak Elev=94.44'

12.0"

Round Culvert

n=0.012

L=1.0'

S=0.0000 '/'

0.37 cfs
0.37 cfs
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Summary for Pond CBB: CB B

[57] Hint: Peaked at 96.20' (Flood elevation advised)

Inflow Area = 0.496 ac, 79.90% Impervious,  Inflow Depth > 2.93"    for  2 yr event
Inflow = 1.49 cfs @ 12.12 hrs,  Volume= 0.121 af
Outflow = 1.49 cfs @ 12.12 hrs,  Volume= 0.121 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.49 cfs @ 12.12 hrs,  Volume= 0.121 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 96.20' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.40' 12.0"  Round Culvert   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 95.40' / 95.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.49 cfs @ 12.12 hrs  HW=96.20'  TW=95.78'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.49 cfs @ 3.04 fps)

Pond CBB: CB B
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Summary for Pond DMH1: DMH1

[57] Hint: Peaked at 93.48' (Flood elevation advised)

Inflow Area = 0.962 ac, 89.63% Impervious,  Inflow Depth > 1.98"    for  2 yr event
Inflow = 2.74 cfs @ 12.12 hrs,  Volume= 0.159 af
Outflow = 2.74 cfs @ 12.12 hrs,  Volume= 0.159 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.74 cfs @ 12.12 hrs,  Volume= 0.159 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 93.48' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 92.79' 24.0"  Round Culvert   L= 47.2'   Ke= 0.500   
Inlet / Outlet Invert= 92.79' / 90.50'   S= 0.0485 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=2.74 cfs @ 12.12 hrs  HW=93.48'  TW=91.65'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.74 cfs @ 2.83 fps)

Pond DMH1: DMH1
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Summary for Pond DMH2: DMH2

[57] Hint: Peaked at 91.68' (Flood elevation advised)

Inflow Area = 2.265 ac, 73.89% Impervious,  Inflow Depth > 1.16"    for  2 yr event
Inflow = 4.89 cfs @ 12.14 hrs,  Volume= 0.219 af
Outflow = 4.89 cfs @ 12.14 hrs,  Volume= 0.219 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.89 cfs @ 12.14 hrs,  Volume= 0.219 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 91.68' @ 12.14 hrs

Device Routing     Invert Outlet Devices

#1 Primary 90.47' 20.0"  Round Culvert   L= 105.9'   Ke= 0.500   
Inlet / Outlet Invert= 90.47' / 90.06'   S= 0.0039 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 2.18 sf   

Primary OutFlow  Max=4.88 cfs @ 12.14 hrs  HW=91.68'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 4.88 cfs @ 4.02 fps)

Pond DMH2: DMH2
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Summary for Pond DMHB: DMHB

[57] Hint: Peaked at 95.78' (Flood elevation advised)

Inflow Area = 0.496 ac, 79.90% Impervious,  Inflow Depth > 2.93"    for  2 yr event
Inflow = 1.49 cfs @ 12.12 hrs,  Volume= 0.121 af
Outflow = 1.49 cfs @ 12.12 hrs,  Volume= 0.121 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.49 cfs @ 12.12 hrs,  Volume= 0.121 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 95.78' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.28' 24.0"  Round Culvert   L= 45.0'   Ke= 0.500   
Inlet / Outlet Invert= 95.28' / 93.37'   S= 0.0424 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=1.49 cfs @ 12.12 hrs  HW=95.78'  TW=93.48'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.49 cfs @ 2.41 fps)

Pond DMHB: DMHB
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Summary for Pond PP: Pervious Pavement

Inflow Area = 0.972 ac, 82.42% Impervious,  Inflow Depth > 2.94"    for  2 yr event
Inflow = 3.33 cfs @ 12.07 hrs,  Volume= 0.238 af
Outflow = 2.65 cfs @ 12.13 hrs,  Volume= 0.238 af,  Atten= 20%,  Lag= 3.4 min
Discarded = 0.60 cfs @ 11.68 hrs,  Volume= 0.183 af
Primary = 2.04 cfs @ 12.13 hrs,  Volume= 0.054 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 93.50' @ 12.13 hrs   Surf.Area= 3,480 sf   Storage= 974 cf

Plug-Flow detention time= 3.0 min calculated for 0.238 af (100% of inflow)
Center-of-Mass det. time= 3.0 min ( 789.2 - 786.3 )

Volume Invert Avail.Storage Storage Description

#1 92.75' 1,705 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

92.75 3,480 0.0 0 0
92.76 3,480 40.0 14 14
93.42 3,480 40.0 919 933
93.43 3,480 15.0 5 938
93.67 3,480 15.0 125 1,063
93.68 3,480 5.0 2 1,065
94.33 3,480 5.0 113 1,178
94.34 3,480 30.0 10 1,188
94.67 3,480 30.0 345 1,533
94.68 3,480 15.0 5 1,538
95.00 3,480 15.0 167 1,705

Device Routing     Invert Outlet Devices

#1 Primary 92.75' 15.0"  Round Culvert   L= 20.0'   Ke= 0.500   
Inlet / Outlet Invert= 92.75' / 92.50'   S= 0.0125 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 94.90' 20.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

#3 Discarded 92.75' 7.500 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.60 cfs @ 11.68 hrs  HW=92.76'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.60 cfs)

Primary OutFlow  Max=2.04 cfs @ 12.13 hrs  HW=93.50'  TW=92.01'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.04 cfs @ 3.81 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=92.75'  TW=90.99'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond PP: Pervious Pavement
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Summary for Pond RG: Rain Garden

Inflow Area = 1.303 ac, 62.27% Impervious,  Inflow Depth > 0.85"    for  2 yr event
Inflow = 2.53 cfs @ 12.13 hrs,  Volume= 0.093 af
Outflow = 2.40 cfs @ 12.16 hrs,  Volume= 0.093 af,  Atten= 5%,  Lag= 1.8 min
Discarded = 0.14 cfs @ 11.84 hrs,  Volume= 0.033 af
Primary = 2.26 cfs @ 12.16 hrs,  Volume= 0.060 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 92.05' @ 12.15 hrs   Surf.Area= 821 sf   Storage= 345 cf

Plug-Flow detention time= 2.2 min calculated for 0.093 af (100% of inflow)
Center-of-Mass det. time= 2.2 min ( 785.1 - 783.0 )

Volume Invert Avail.Storage Storage Description

#1 90.99' 3,826 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

90.99 1 0.0 0 0
91.00 821 40.0 2 2
92.50 821 40.0 493 494
93.00 1,000 100.0 455 949
94.00 1,402 100.0 1,201 2,150
95.00 1,950 100.0 1,676 3,826

Device Routing     Invert Outlet Devices

#1 Primary 91.00' 12.0"  Round Culvert   L= 38.8'   Ke= 0.500   
Inlet / Outlet Invert= 91.00' / 90.75'   S= 0.0064 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 94.90' 10.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

#3 Discarded 90.99' 7.500 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.14 cfs @ 11.84 hrs  HW=91.00'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.14 cfs)

Primary OutFlow  Max=2.25 cfs @ 12.16 hrs  HW=92.04'  TW=91.67'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.25 cfs @ 3.41 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=90.99'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond RG: Rain Garden
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Summary for Pond ST: Stormtech

Inflow Area = 0.466 ac,100.00% Impervious,  Inflow Depth > 3.47"    for  2 yr event
Inflow = 1.74 cfs @ 12.07 hrs,  Volume= 0.135 af
Outflow = 1.43 cfs @ 12.12 hrs,  Volume= 0.135 af,  Atten= 18%,  Lag= 3.1 min
Discarded = 0.18 cfs @ 11.59 hrs,  Volume= 0.097 af
Primary = 1.25 cfs @ 12.12 hrs,  Volume= 0.038 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 98.59' @ 12.12 hrs   Surf.Area= 1,056 sf   Storage= 644 cf

Plug-Flow detention time= 5.8 min calculated for 0.135 af (100% of inflow)
Center-of-Mass det. time= 5.8 min ( 757.8 - 752.0 )

Volume Invert Avail.Storage Storage Description

#1 97.58' 717 cf 16.15'W x 65.36'L x 2.33'H Prismatoid
2,459 cf Overall - 668 cf Embedded = 1,792 cf  x 40.0% Voids

#2 98.08' 668 cf ADS_StormTech SC-310  x 45  Inside #1
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 2.07 sf x 5 rows

1,385 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 98.00' 12.0"  Round Culvert   L= 43.0'   Ke= 0.500   
Inlet / Outlet Invert= 98.00' / 95.40'   S= 0.0605 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 0.79 sf   

#2 Discarded 97.58' 7.500 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.18 cfs @ 11.59 hrs  HW=97.61'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.18 cfs)

Primary OutFlow  Max=1.24 cfs @ 12.12 hrs  HW=98.59'  TW=93.48'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.24 cfs @ 2.60 fps)
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Pond ST: Stormtech
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 4
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=14,438 sf   3.17% Impervious   Runoff Depth>2.88"Subcatchment 1S: Western Grassed Area
   Flow Length=316'   Tc=7.5 min   CN=74   Runoff=1.06 cfs  0.080 af

Runoff Area=5,631 sf   54.43% Impervious   Runoff Depth>4.17"Subcatchment 2S: Southern Grassed Area
   Tc=5.0 min   CN=87   Runoff=0.64 cfs  0.045 af

Runoff Area=20,293 sf   100.00% Impervious   Runoff Depth>5.40"Subcatchment 3S: Roof
   Tc=5.0 min   CN=98   Runoff=2.67 cfs  0.210 af

Runoff Area=21,625 sf   79.90% Impervious   Runoff Depth>4.82"Subcatchment 4S: Eastern Site
   Flow Length=303'   Tc=8.8 min   CN=93   Runoff=2.39 cfs  0.199 af

Runoff Area=42,327 sf   82.42% Impervious   Runoff Depth>4.82"Subcatchment 5S: Parking Lot
   Tc=5.0 min   CN=93   Runoff=5.31 cfs  0.391 af

   Inflow=8.09 cfs  0.418 afReach AP 1: AP 1
   Outflow=8.09 cfs  0.418 af

   Inflow=0.64 cfs  0.045 afReach AP2: AP2
   Outflow=0.64 cfs  0.045 af

Peak Elev=95.67'   Inflow=0.64 cfs  0.045 afPond CB2: CB2
12.0"  Round Culvert  n=0.012  L=129.0'  S=0.0093 '/'   Outflow=0.64 cfs  0.045 af

Peak Elev=94.57'   Inflow=0.64 cfs  0.045 afPond CB3: CB3
12.0"  Round Culvert  n=0.012  L=1.0'  S=0.0000 '/'   Outflow=0.64 cfs  0.045 af

Peak Elev=96.49'   Inflow=2.39 cfs  0.199 afPond CBB: CB B
12.0"  Round Culvert  n=0.012  L=10.0'  S=0.0050 '/'   Outflow=2.39 cfs  0.199 af

Peak Elev=93.70'   Inflow=4.50 cfs  0.274 afPond DMH1: DMH1
24.0"  Round Culvert  n=0.012  L=47.2'  S=0.0485 '/'   Outflow=4.50 cfs  0.274 af

Peak Elev=92.16'   Inflow=8.09 cfs  0.418 afPond DMH2: DMH2
20.0"  Round Culvert  n=0.012  L=105.9'  S=0.0039 '/'   Outflow=8.09 cfs  0.418 af

Peak Elev=95.92'   Inflow=2.39 cfs  0.199 afPond DMHB: DMHB
24.0"  Round Culvert  n=0.012  L=45.0'  S=0.0424 '/'   Outflow=2.39 cfs  0.199 af

Peak Elev=94.05'  Storage=1,129 cf   Inflow=5.31 cfs  0.391 afPond PP: Pervious Pavement
   Discarded=0.60 cfs  0.270 af   Primary=4.65 cfs  0.120 af   Secondary=0.00 cfs  0.000 af   Outflow=5.26 cfs  0.391 af

Peak Elev=93.13'  Storage=1,085 cf   Inflow=5.67 cfs  0.200 afPond RG: Rain Garden
   Discarded=0.18 cfs  0.055 af   Primary=3.84 cfs  0.145 af   Secondary=0.00 cfs  0.000 af   Outflow=4.02 cfs  0.200 af

Peak Elev=98.82'  Storage=826 cf   Inflow=2.67 cfs  0.210 afPond ST: Stormtech
   Discarded=0.18 cfs  0.135 af   Primary=2.12 cfs  0.074 af   Outflow=2.30 cfs  0.210 af
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Total Runoff Area = 2.395 ac   Runoff Volume = 0.924 af   Average Runoff Depth = 4.63"
27.16% Pervious = 0.650 ac     72.84% Impervious = 1.744 ac
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Summary for Subcatchment 1S: Western Grassed Area

Runoff = 1.06 cfs @ 12.11 hrs,  Volume= 0.080 af,  Depth> 2.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 yr Rainfall=5.64"

Area (sf) CN Description

13,159 74 >75% Grass cover, Good, HSG C
344 98 Paved roads w/curbs & sewers, HSG C

* 114 98 Concrete
* 821 58 Rain Garden, HSG C

14,438 74 Weighted Average
13,980 96.83% Pervious Area

458 3.17% Impervious Area

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

4.9 50 0.0232 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

2.6 266 0.0132 1.72 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

7.5 316 Total

Subcatchment 1S: Western Grassed Area

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

1

0

Type III 24-hr

10 yr Rainfall=5.64"

Runoff Area=14,438 sf

Runoff Volume=0.080 af

Runoff Depth>2.88"

Flow Length=316'

Tc=7.5 min

CN=74

1.06 cfs



Type III 24-hr  10 yr Rainfall=5.64"Post 6-17-22
  Printed  6/21/2022Prepared by Ross Engineering

Page 101HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: Southern Grassed Area

Runoff = 0.64 cfs @ 12.07 hrs,  Volume= 0.045 af,  Depth> 4.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 yr Rainfall=5.64"

Area (sf) CN Description

2,566 74 >75% Grass cover, Good, HSG C
3,065 98 Paved roads w/curbs & sewers, HSG C

5,631 87 Weighted Average
2,566 45.57% Pervious Area
3,065 54.43% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: Southern Grassed Area
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Type III 24-hr

10 yr Rainfall=5.64"

Runoff Area=5,631 sf

Runoff Volume=0.045 af

Runoff Depth>4.17"

Tc=5.0 min

CN=87

0.64 cfs
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Summary for Subcatchment 3S: Roof

Runoff = 2.67 cfs @ 12.07 hrs,  Volume= 0.210 af,  Depth> 5.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 yr Rainfall=5.64"

Area (sf) CN Description

2,612 98 Paved roads w/curbs & sewers, HSG C
17,681 98 Roofs, HSG C

20,293 98 Weighted Average
20,293 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: Roof

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 yr Rainfall=5.64"

Runoff Area=20,293 sf

Runoff Volume=0.210 af

Runoff Depth>5.40"

Tc=5.0 min

CN=98

2.67 cfs
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Summary for Subcatchment 4S: Eastern Site

Runoff = 2.39 cfs @ 12.12 hrs,  Volume= 0.199 af,  Depth> 4.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 yr Rainfall=5.64"

Area (sf) CN Description

4,347 74 >75% Grass cover, Good, HSG C
17,278 98 Paved roads w/curbs & sewers, HSG C

21,625 93 Weighted Average
4,347 20.10% Pervious Area

17,278 79.90% Impervious Area

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

0.2 14 0.0208 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.70"

4.6 37 0.0154 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

4.0 252 0.0050 1.06 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

8.8 303 Total

Subcatchment 4S: Eastern Site

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 yr Rainfall=5.64"

Runoff Area=21,625 sf

Runoff Volume=0.199 af

Runoff Depth>4.82"

Flow Length=303'

Tc=8.8 min

CN=93

2.39 cfs
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Summary for Subcatchment 5S: Parking Lot

Runoff = 5.31 cfs @ 12.07 hrs,  Volume= 0.391 af,  Depth> 4.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 yr Rainfall=5.64"

Area (sf) CN Description

3,085 74 >75% Grass cover, Good, HSG C
34,264 98 Paved roads w/curbs & sewers, HSG C

* 26 98 Concrete
* 231 42 Pervious Pavers, HSG C
* 3,480 61 Pervious Pavement, HSG C

490 98 Roofs, HSG C
643 96 Gravel surface, HSG C

* 108 98 Retaining Wall & Stairs, HSG C

42,327 93 Weighted Average
7,439 17.58% Pervious Area

34,888 82.42% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 5S: Parking Lot

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 yr Rainfall=5.64"

Runoff Area=42,327 sf

Runoff Volume=0.391 af

Runoff Depth>4.82"

Tc=5.0 min

CN=93

5.31 cfs
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Summary for Reach AP 1: AP 1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.265 ac, 73.89% Impervious,  Inflow Depth > 2.22"    for  10 yr event
Inflow = 8.09 cfs @ 12.13 hrs,  Volume= 0.418 af
Outflow = 8.09 cfs @ 12.13 hrs,  Volume= 0.418 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4

Reach AP 1: AP 1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=2.265 ac
8.09 cfs
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Summary for Reach AP2: AP2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.129 ac, 54.43% Impervious,  Inflow Depth > 4.17"    for  10 yr event
Inflow = 0.64 cfs @ 12.07 hrs,  Volume= 0.045 af
Outflow = 0.64 cfs @ 12.07 hrs,  Volume= 0.045 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4

Reach AP2: AP2

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.129 ac
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Summary for Pond CB2: CB2

[57] Hint: Peaked at 95.67' (Flood elevation advised)

Inflow Area = 0.129 ac, 54.43% Impervious,  Inflow Depth > 4.17"    for  10 yr event
Inflow = 0.64 cfs @ 12.07 hrs,  Volume= 0.045 af
Outflow = 0.64 cfs @ 12.07 hrs,  Volume= 0.045 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.64 cfs @ 12.07 hrs,  Volume= 0.045 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 95.67' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.26' 12.0"  Round Culvert   L= 129.0'   Ke= 0.500   
Inlet / Outlet Invert= 95.26' / 94.06'   S= 0.0093 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.64 cfs @ 12.07 hrs  HW=95.67'  TW=94.57'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.64 cfs @ 3.15 fps)

Pond CB2: CB2

Inflow

Primary

Hydrograph

Time  (hours)
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Inflow Area=0.129 ac
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Round Culvert

n=0.012
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0.64 cfs
0.64 cfs



Type III 24-hr  10 yr Rainfall=5.64"Post 6-17-22
  Printed  6/21/2022Prepared by Ross Engineering

Page 108HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Summary for Pond CB3: CB3

[57] Hint: Peaked at 94.57' (Flood elevation advised)

Inflow Area = 0.129 ac, 54.43% Impervious,  Inflow Depth > 4.17"    for  10 yr event
Inflow = 0.64 cfs @ 12.07 hrs,  Volume= 0.045 af
Outflow = 0.64 cfs @ 12.07 hrs,  Volume= 0.045 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.64 cfs @ 12.07 hrs,  Volume= 0.045 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 94.57' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 94.06' 12.0"  Round Culvert   L= 1.0'   Ke= 0.500   
Inlet / Outlet Invert= 94.06' / 94.06'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.64 cfs @ 12.07 hrs  HW=94.57'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.64 cfs @ 2.31 fps)

Pond CB3: CB3

Inflow

Primary

Hydrograph

Time  (hours)
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Summary for Pond CBB: CB B

[57] Hint: Peaked at 96.49' (Flood elevation advised)

Inflow Area = 0.496 ac, 79.90% Impervious,  Inflow Depth > 4.82"    for  10 yr event
Inflow = 2.39 cfs @ 12.12 hrs,  Volume= 0.199 af
Outflow = 2.39 cfs @ 12.12 hrs,  Volume= 0.199 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.39 cfs @ 12.12 hrs,  Volume= 0.199 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 96.49' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.40' 12.0"  Round Culvert   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 95.40' / 95.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.39 cfs @ 12.12 hrs  HW=96.49'  TW=95.92'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.39 cfs @ 3.48 fps)

Pond CBB: CB B

Inflow

Primary

Hydrograph

Time  (hours)
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Summary for Pond DMH1: DMH1

[57] Hint: Peaked at 93.70' (Flood elevation advised)

Inflow Area = 0.962 ac, 89.63% Impervious,  Inflow Depth > 3.41"    for  10 yr event
Inflow = 4.50 cfs @ 12.12 hrs,  Volume= 0.274 af
Outflow = 4.50 cfs @ 12.12 hrs,  Volume= 0.274 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.50 cfs @ 12.12 hrs,  Volume= 0.274 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 93.70' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 92.79' 24.0"  Round Culvert   L= 47.2'   Ke= 0.500   
Inlet / Outlet Invert= 92.79' / 90.50'   S= 0.0485 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=4.50 cfs @ 12.12 hrs  HW=93.70'  TW=92.15'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 4.50 cfs @ 3.24 fps)

Pond DMH1: DMH1

Inflow

Primary

Hydrograph

Time  (hours)
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Summary for Pond DMH2: DMH2

[57] Hint: Peaked at 92.16' (Flood elevation advised)

Inflow Area = 2.265 ac, 73.89% Impervious,  Inflow Depth > 2.22"    for  10 yr event
Inflow = 8.09 cfs @ 12.13 hrs,  Volume= 0.418 af
Outflow = 8.09 cfs @ 12.13 hrs,  Volume= 0.418 af,  Atten= 0%,  Lag= 0.0 min
Primary = 8.09 cfs @ 12.13 hrs,  Volume= 0.418 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 92.16' @ 12.13 hrs

Device Routing     Invert Outlet Devices

#1 Primary 90.47' 20.0"  Round Culvert   L= 105.9'   Ke= 0.500   
Inlet / Outlet Invert= 90.47' / 90.06'   S= 0.0039 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 2.18 sf   

Primary OutFlow  Max=8.08 cfs @ 12.13 hrs  HW=92.16'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 8.08 cfs @ 4.53 fps)

Pond DMH2: DMH2

Inflow

Primary

Hydrograph

Time  (hours)
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Summary for Pond DMHB: DMHB

[57] Hint: Peaked at 95.92' (Flood elevation advised)

Inflow Area = 0.496 ac, 79.90% Impervious,  Inflow Depth > 4.82"    for  10 yr event
Inflow = 2.39 cfs @ 12.12 hrs,  Volume= 0.199 af
Outflow = 2.39 cfs @ 12.12 hrs,  Volume= 0.199 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.39 cfs @ 12.12 hrs,  Volume= 0.199 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 95.92' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.28' 24.0"  Round Culvert   L= 45.0'   Ke= 0.500   
Inlet / Outlet Invert= 95.28' / 93.37'   S= 0.0424 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=2.39 cfs @ 12.12 hrs  HW=95.92'  TW=93.70'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.39 cfs @ 2.73 fps)

Pond DMHB: DMHB

Inflow
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Hydrograph

Time  (hours)
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Summary for Pond PP: Pervious Pavement

Inflow Area = 0.972 ac, 82.42% Impervious,  Inflow Depth > 4.82"    for  10 yr event
Inflow = 5.31 cfs @ 12.07 hrs,  Volume= 0.391 af
Outflow = 5.26 cfs @ 12.08 hrs,  Volume= 0.391 af,  Atten= 1%,  Lag= 0.7 min
Discarded = 0.60 cfs @ 11.57 hrs,  Volume= 0.270 af
Primary = 4.65 cfs @ 12.08 hrs,  Volume= 0.120 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 94.05' @ 12.08 hrs   Surf.Area= 3,480 sf   Storage= 1,129 cf

Plug-Flow detention time= 2.9 min calculated for 0.391 af (100% of inflow)
Center-of-Mass det. time= 2.9 min ( 776.2 - 773.3 )

Volume Invert Avail.Storage Storage Description

#1 92.75' 1,705 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

92.75 3,480 0.0 0 0
92.76 3,480 40.0 14 14
93.42 3,480 40.0 919 933
93.43 3,480 15.0 5 938
93.67 3,480 15.0 125 1,063
93.68 3,480 5.0 2 1,065
94.33 3,480 5.0 113 1,178
94.34 3,480 30.0 10 1,188
94.67 3,480 30.0 345 1,533
94.68 3,480 15.0 5 1,538
95.00 3,480 15.0 167 1,705

Device Routing     Invert Outlet Devices

#1 Primary 92.75' 15.0"  Round Culvert   L= 20.0'   Ke= 0.500   
Inlet / Outlet Invert= 92.75' / 92.50'   S= 0.0125 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 94.90' 20.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

#3 Discarded 92.75' 7.500 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.60 cfs @ 11.57 hrs  HW=92.76'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.60 cfs)

Primary OutFlow  Max=4.64 cfs @ 12.08 hrs  HW=94.05'  TW=92.76'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 4.64 cfs @ 4.53 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=92.75'  TW=90.99'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond PP: Pervious Pavement

Inflow
Outflow

Discarded

Primary
Secondary

Hydrograph

Time  (hours)

2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

5

4

3

2

1

0

Inflow Area=0.972 ac

Peak Elev=94.05'

Storage=1,129 cf

5.31 cfs

5.26 cfs

0.60 cfs

4.65 cfs

0.00 cfs



Type III 24-hr  10 yr Rainfall=5.64"Post 6-17-22
  Printed  6/21/2022Prepared by Ross Engineering

Page 115HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Summary for Pond RG: Rain Garden

Inflow Area = 1.303 ac, 62.27% Impervious,  Inflow Depth > 1.84"    for  10 yr event
Inflow = 5.67 cfs @ 12.09 hrs,  Volume= 0.200 af
Outflow = 4.02 cfs @ 12.19 hrs,  Volume= 0.200 af,  Atten= 29%,  Lag= 6.4 min
Discarded = 0.18 cfs @ 12.16 hrs,  Volume= 0.055 af
Primary = 3.84 cfs @ 12.19 hrs,  Volume= 0.145 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 93.13' @ 12.16 hrs   Surf.Area= 1,053 sf   Storage= 1,085 cf

Plug-Flow detention time= 2.7 min calculated for 0.200 af (100% of inflow)
Center-of-Mass det. time= 2.7 min ( 774.5 - 771.8 )

Volume Invert Avail.Storage Storage Description

#1 90.99' 3,826 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

90.99 1 0.0 0 0
91.00 821 40.0 2 2
92.50 821 40.0 493 494
93.00 1,000 100.0 455 949
94.00 1,402 100.0 1,201 2,150
95.00 1,950 100.0 1,676 3,826

Device Routing     Invert Outlet Devices

#1 Primary 91.00' 12.0"  Round Culvert   L= 38.8'   Ke= 0.500   
Inlet / Outlet Invert= 91.00' / 90.75'   S= 0.0064 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 94.90' 10.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

#3 Discarded 90.99' 7.500 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.18 cfs @ 12.16 hrs  HW=93.13'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.18 cfs)

Primary OutFlow  Max=3.84 cfs @ 12.19 hrs  HW=93.08'  TW=92.05'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.84 cfs @ 4.89 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=90.99'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond RG: Rain Garden
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Inflow Area=1.303 ac

Peak Elev=93.13'

Storage=1,085 cf

5.67 cfs
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0.00 cfs



Type III 24-hr  10 yr Rainfall=5.64"Post 6-17-22
  Printed  6/21/2022Prepared by Ross Engineering

Page 117HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Summary for Pond ST: Stormtech

Inflow Area = 0.466 ac,100.00% Impervious,  Inflow Depth > 5.40"    for  10 yr event
Inflow = 2.67 cfs @ 12.07 hrs,  Volume= 0.210 af
Outflow = 2.30 cfs @ 12.11 hrs,  Volume= 0.210 af,  Atten= 14%,  Lag= 2.6 min
Discarded = 0.18 cfs @ 11.15 hrs,  Volume= 0.135 af
Primary = 2.12 cfs @ 12.11 hrs,  Volume= 0.074 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 98.82' @ 12.11 hrs   Surf.Area= 1,056 sf   Storage= 826 cf

Plug-Flow detention time= 6.0 min calculated for 0.209 af (100% of inflow)
Center-of-Mass det. time= 6.0 min ( 750.7 - 744.7 )

Volume Invert Avail.Storage Storage Description

#1 97.58' 717 cf 16.15'W x 65.36'L x 2.33'H Prismatoid
2,459 cf Overall - 668 cf Embedded = 1,792 cf  x 40.0% Voids

#2 98.08' 668 cf ADS_StormTech SC-310  x 45  Inside #1
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 2.07 sf x 5 rows

1,385 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 98.00' 12.0"  Round Culvert   L= 43.0'   Ke= 0.500   
Inlet / Outlet Invert= 98.00' / 95.40'   S= 0.0605 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 0.79 sf   

#2 Discarded 97.58' 7.500 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.18 cfs @ 11.15 hrs  HW=97.60'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.18 cfs)

Primary OutFlow  Max=2.12 cfs @ 12.11 hrs  HW=98.82'  TW=93.70'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.12 cfs @ 3.08 fps)
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Pond ST: Stormtech
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Discarded

Primary
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 4
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=14,438 sf   3.17% Impervious   Runoff Depth>4.16"Subcatchment 1S: Western Grassed Area
   Flow Length=316'   Tc=7.5 min   CN=74   Runoff=1.54 cfs  0.115 af

Runoff Area=5,631 sf   54.43% Impervious   Runoff Depth>5.61"Subcatchment 2S: Southern Grassed Area
   Tc=5.0 min   CN=87   Runoff=0.85 cfs  0.060 af

Runoff Area=20,293 sf   100.00% Impervious   Runoff Depth>6.90"Subcatchment 3S: Roof
   Tc=5.0 min   CN=98   Runoff=3.38 cfs  0.268 af

Runoff Area=21,625 sf   79.90% Impervious   Runoff Depth>6.30"Subcatchment 4S: Eastern Site
   Flow Length=303'   Tc=8.8 min   CN=93   Runoff=3.07 cfs  0.261 af

Runoff Area=42,327 sf   82.42% Impervious   Runoff Depth>6.31"Subcatchment 5S: Parking Lot
   Tc=5.0 min   CN=93   Runoff=6.84 cfs  0.511 af

   Inflow=9.87 cfs  0.586 afReach AP 1: AP 1
   Outflow=9.87 cfs  0.586 af

   Inflow=0.85 cfs  0.060 afReach AP2: AP2
   Outflow=0.85 cfs  0.060 af

Peak Elev=95.74'   Inflow=0.85 cfs  0.060 afPond CB2: CB2
12.0"  Round Culvert  n=0.012  L=129.0'  S=0.0093 '/'   Outflow=0.85 cfs  0.060 af

Peak Elev=94.65'   Inflow=0.85 cfs  0.060 afPond CB3: CB3
12.0"  Round Culvert  n=0.012  L=1.0'  S=0.0000 '/'   Outflow=0.85 cfs  0.060 af

Peak Elev=96.77'   Inflow=3.07 cfs  0.261 afPond CBB: CB B
12.0"  Round Culvert  n=0.012  L=10.0'  S=0.0050 '/'   Outflow=3.07 cfs  0.261 af

Peak Elev=93.83'   Inflow=5.78 cfs  0.368 afPond DMH1: DMH1
24.0"  Round Culvert  n=0.012  L=47.2'  S=0.0485 '/'   Outflow=5.78 cfs  0.368 af

Peak Elev=92.50'   Inflow=9.87 cfs  0.586 afPond DMH2: DMH2
20.0"  Round Culvert  n=0.012  L=105.9'  S=0.0039 '/'   Outflow=9.87 cfs  0.586 af

Peak Elev=96.02'   Inflow=3.07 cfs  0.261 afPond DMHB: DMHB
24.0"  Round Culvert  n=0.012  L=45.0'  S=0.0424 '/'   Outflow=3.07 cfs  0.261 af

Peak Elev=94.38'  Storage=1,234 cf   Inflow=6.84 cfs  0.511 afPond PP: Pervious Pavement
   Discarded=0.60 cfs  0.334 af   Primary=5.85 cfs  0.176 af   Secondary=0.00 cfs  0.000 af   Outflow=6.45 cfs  0.511 af

Peak Elev=93.84'  Storage=1,930 cf   Inflow=7.34 cfs  0.291 afPond RG: Rain Garden
   Discarded=0.23 cfs  0.073 af   Primary=4.64 cfs  0.218 af   Secondary=0.00 cfs  0.000 af   Outflow=4.86 cfs  0.291 af

Peak Elev=99.01'  Storage=961 cf   Inflow=3.38 cfs  0.268 afPond ST: Stormtech
   Discarded=0.18 cfs  0.161 af   Primary=2.70 cfs  0.107 af   Outflow=2.89 cfs  0.268 af
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Total Runoff Area = 2.395 ac   Runoff Volume = 1.214 af   Average Runoff Depth = 6.09"
27.16% Pervious = 0.650 ac     72.84% Impervious = 1.744 ac
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Summary for Subcatchment 1S: Western Grassed Area

Runoff = 1.54 cfs @ 12.11 hrs,  Volume= 0.115 af,  Depth> 4.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 yr Rainfall=7.14"

Area (sf) CN Description

13,159 74 >75% Grass cover, Good, HSG C
344 98 Paved roads w/curbs & sewers, HSG C

* 114 98 Concrete
* 821 58 Rain Garden, HSG C

14,438 74 Weighted Average
13,980 96.83% Pervious Area

458 3.17% Impervious Area

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

4.9 50 0.0232 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

2.6 266 0.0132 1.72 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

7.5 316 Total

Subcatchment 1S: Western Grassed Area

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 yr Rainfall=7.14"

Runoff Area=14,438 sf

Runoff Volume=0.115 af

Runoff Depth>4.16"

Flow Length=316'

Tc=7.5 min

CN=74

1.54 cfs
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Summary for Subcatchment 2S: Southern Grassed Area

Runoff = 0.85 cfs @ 12.07 hrs,  Volume= 0.060 af,  Depth> 5.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 yr Rainfall=7.14"

Area (sf) CN Description

2,566 74 >75% Grass cover, Good, HSG C
3,065 98 Paved roads w/curbs & sewers, HSG C

5,631 87 Weighted Average
2,566 45.57% Pervious Area
3,065 54.43% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: Southern Grassed Area

Runoff

Hydrograph

Time  (hours)
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Runoff Volume=0.060 af
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Tc=5.0 min

CN=87

0.85 cfs
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Summary for Subcatchment 3S: Roof

Runoff = 3.38 cfs @ 12.07 hrs,  Volume= 0.268 af,  Depth> 6.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 yr Rainfall=7.14"

Area (sf) CN Description

2,612 98 Paved roads w/curbs & sewers, HSG C
17,681 98 Roofs, HSG C

20,293 98 Weighted Average
20,293 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: Roof

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 yr Rainfall=7.14"

Runoff Area=20,293 sf

Runoff Volume=0.268 af

Runoff Depth>6.90"

Tc=5.0 min

CN=98

3.38 cfs
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Summary for Subcatchment 4S: Eastern Site

Runoff = 3.07 cfs @ 12.12 hrs,  Volume= 0.261 af,  Depth> 6.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 yr Rainfall=7.14"

Area (sf) CN Description

4,347 74 >75% Grass cover, Good, HSG C
17,278 98 Paved roads w/curbs & sewers, HSG C

21,625 93 Weighted Average
4,347 20.10% Pervious Area

17,278 79.90% Impervious Area

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

0.2 14 0.0208 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.70"

4.6 37 0.0154 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

4.0 252 0.0050 1.06 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

8.8 303 Total

Subcatchment 4S: Eastern Site

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 yr Rainfall=7.14"

Runoff Area=21,625 sf

Runoff Volume=0.261 af

Runoff Depth>6.30"

Flow Length=303'

Tc=8.8 min

CN=93

3.07 cfs
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Summary for Subcatchment 5S: Parking Lot

Runoff = 6.84 cfs @ 12.07 hrs,  Volume= 0.511 af,  Depth> 6.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 yr Rainfall=7.14"

Area (sf) CN Description

3,085 74 >75% Grass cover, Good, HSG C
34,264 98 Paved roads w/curbs & sewers, HSG C

* 26 98 Concrete
* 231 42 Pervious Pavers, HSG C
* 3,480 61 Pervious Pavement, HSG C

490 98 Roofs, HSG C
643 96 Gravel surface, HSG C

* 108 98 Retaining Wall & Stairs, HSG C

42,327 93 Weighted Average
7,439 17.58% Pervious Area

34,888 82.42% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 5S: Parking Lot

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 yr Rainfall=7.14"

Runoff Area=42,327 sf

Runoff Volume=0.511 af

Runoff Depth>6.31"

Tc=5.0 min

CN=93
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Summary for Reach AP 1: AP 1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.265 ac, 73.89% Impervious,  Inflow Depth > 3.10"    for  25 yr event
Inflow = 9.87 cfs @ 12.14 hrs,  Volume= 0.586 af
Outflow = 9.87 cfs @ 12.14 hrs,  Volume= 0.586 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4

Reach AP 1: AP 1

Inflow
Outflow

Hydrograph

Time  (hours)
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Summary for Reach AP2: AP2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.129 ac, 54.43% Impervious,  Inflow Depth > 5.61"    for  25 yr event
Inflow = 0.85 cfs @ 12.07 hrs,  Volume= 0.060 af
Outflow = 0.85 cfs @ 12.07 hrs,  Volume= 0.060 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4

Reach AP2: AP2

Inflow
Outflow

Hydrograph

Time  (hours)

2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

0.9

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.129 ac
0.85 cfs

0.85 cfs



Type III 24-hr  25 yr Rainfall=7.14"Post 6-17-22
  Printed  6/21/2022Prepared by Ross Engineering

Page 128HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Summary for Pond CB2: CB2

[57] Hint: Peaked at 95.74' (Flood elevation advised)

Inflow Area = 0.129 ac, 54.43% Impervious,  Inflow Depth > 5.61"    for  25 yr event
Inflow = 0.85 cfs @ 12.07 hrs,  Volume= 0.060 af
Outflow = 0.85 cfs @ 12.07 hrs,  Volume= 0.060 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.85 cfs @ 12.07 hrs,  Volume= 0.060 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 95.74' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.26' 12.0"  Round Culvert   L= 129.0'   Ke= 0.500   
Inlet / Outlet Invert= 95.26' / 94.06'   S= 0.0093 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.85 cfs @ 12.07 hrs  HW=95.74'  TW=94.65'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.85 cfs @ 3.34 fps)

Pond CB2: CB2

Inflow
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Hydrograph

Time  (hours)
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Round Culvert
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Summary for Pond CB3: CB3

[57] Hint: Peaked at 94.65' (Flood elevation advised)

Inflow Area = 0.129 ac, 54.43% Impervious,  Inflow Depth > 5.61"    for  25 yr event
Inflow = 0.85 cfs @ 12.07 hrs,  Volume= 0.060 af
Outflow = 0.85 cfs @ 12.07 hrs,  Volume= 0.060 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.85 cfs @ 12.07 hrs,  Volume= 0.060 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 94.65' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 94.06' 12.0"  Round Culvert   L= 1.0'   Ke= 0.500   
Inlet / Outlet Invert= 94.06' / 94.06'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.85 cfs @ 12.07 hrs  HW=94.65'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.85 cfs @ 2.50 fps)

Pond CB3: CB3
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Summary for Pond CBB: CB B

[57] Hint: Peaked at 96.77' (Flood elevation advised)

Inflow Area = 0.496 ac, 79.90% Impervious,  Inflow Depth > 6.30"    for  25 yr event
Inflow = 3.07 cfs @ 12.12 hrs,  Volume= 0.261 af
Outflow = 3.07 cfs @ 12.12 hrs,  Volume= 0.261 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.07 cfs @ 12.12 hrs,  Volume= 0.261 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 96.77' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.40' 12.0"  Round Culvert   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 95.40' / 95.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.07 cfs @ 12.12 hrs  HW=96.77'  TW=96.02'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 3.07 cfs @ 3.91 fps)

Pond CBB: CB B

Inflow
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Hydrograph

Time  (hours)
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Summary for Pond DMH1: DMH1

[57] Hint: Peaked at 93.83' (Flood elevation advised)

Inflow Area = 0.962 ac, 89.63% Impervious,  Inflow Depth > 4.59"    for  25 yr event
Inflow = 5.78 cfs @ 12.12 hrs,  Volume= 0.368 af
Outflow = 5.78 cfs @ 12.12 hrs,  Volume= 0.368 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.78 cfs @ 12.12 hrs,  Volume= 0.368 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 93.83' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 92.79' 24.0"  Round Culvert   L= 47.2'   Ke= 0.500   
Inlet / Outlet Invert= 92.79' / 90.50'   S= 0.0485 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=5.77 cfs @ 12.12 hrs  HW=93.83'  TW=92.48'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 5.77 cfs @ 3.48 fps)

Pond DMH1: DMH1
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Summary for Pond DMH2: DMH2

[57] Hint: Peaked at 92.50' (Flood elevation advised)

Inflow Area = 2.265 ac, 73.89% Impervious,  Inflow Depth > 3.10"    for  25 yr event
Inflow = 9.87 cfs @ 12.14 hrs,  Volume= 0.586 af
Outflow = 9.87 cfs @ 12.14 hrs,  Volume= 0.586 af,  Atten= 0%,  Lag= 0.0 min
Primary = 9.87 cfs @ 12.14 hrs,  Volume= 0.586 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 92.50' @ 12.14 hrs

Device Routing     Invert Outlet Devices

#1 Primary 90.47' 20.0"  Round Culvert   L= 105.9'   Ke= 0.500   
Inlet / Outlet Invert= 90.47' / 90.06'   S= 0.0039 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 2.18 sf   

Primary OutFlow  Max=9.87 cfs @ 12.14 hrs  HW=92.50'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 9.87 cfs @ 4.72 fps)

Pond DMH2: DMH2
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Summary for Pond DMHB: DMHB

[57] Hint: Peaked at 96.02' (Flood elevation advised)

Inflow Area = 0.496 ac, 79.90% Impervious,  Inflow Depth > 6.30"    for  25 yr event
Inflow = 3.07 cfs @ 12.12 hrs,  Volume= 0.261 af
Outflow = 3.07 cfs @ 12.12 hrs,  Volume= 0.261 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.07 cfs @ 12.12 hrs,  Volume= 0.261 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 96.02' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.28' 24.0"  Round Culvert   L= 45.0'   Ke= 0.500   
Inlet / Outlet Invert= 95.28' / 93.37'   S= 0.0424 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=3.07 cfs @ 12.12 hrs  HW=96.02'  TW=93.83'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.07 cfs @ 2.92 fps)

Pond DMHB: DMHB
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Summary for Pond PP: Pervious Pavement

Inflow Area = 0.972 ac, 82.42% Impervious,  Inflow Depth > 6.31"    for  25 yr event
Inflow = 6.84 cfs @ 12.07 hrs,  Volume= 0.511 af
Outflow = 6.45 cfs @ 12.09 hrs,  Volume= 0.511 af,  Atten= 6%,  Lag= 0.9 min
Discarded = 0.60 cfs @ 11.33 hrs,  Volume= 0.334 af
Primary = 5.85 cfs @ 12.09 hrs,  Volume= 0.176 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 94.38' @ 12.12 hrs   Surf.Area= 3,480 sf   Storage= 1,234 cf

Plug-Flow detention time= 2.9 min calculated for 0.510 af (100% of inflow)
Center-of-Mass det. time= 2.9 min ( 769.7 - 766.9 )

Volume Invert Avail.Storage Storage Description

#1 92.75' 1,705 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

92.75 3,480 0.0 0 0
92.76 3,480 40.0 14 14
93.42 3,480 40.0 919 933
93.43 3,480 15.0 5 938
93.67 3,480 15.0 125 1,063
93.68 3,480 5.0 2 1,065
94.33 3,480 5.0 113 1,178
94.34 3,480 30.0 10 1,188
94.67 3,480 30.0 345 1,533
94.68 3,480 15.0 5 1,538
95.00 3,480 15.0 167 1,705

Device Routing     Invert Outlet Devices

#1 Primary 92.75' 15.0"  Round Culvert   L= 20.0'   Ke= 0.500   
Inlet / Outlet Invert= 92.75' / 92.50'   S= 0.0125 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 94.90' 20.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

#3 Discarded 92.75' 7.500 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.60 cfs @ 11.33 hrs  HW=92.76'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.60 cfs)

Primary OutFlow  Max=5.82 cfs @ 12.09 hrs  HW=94.37'  TW=93.33'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 5.82 cfs @ 4.78 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=92.75'  TW=90.99'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond PP: Pervious Pavement
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Summary for Pond RG: Rain Garden

Inflow Area = 1.303 ac, 62.27% Impervious,  Inflow Depth > 2.68"    for  25 yr event
Inflow = 7.34 cfs @ 12.09 hrs,  Volume= 0.291 af
Outflow = 4.86 cfs @ 12.22 hrs,  Volume= 0.291 af,  Atten= 34%,  Lag= 7.9 min
Discarded = 0.23 cfs @ 12.18 hrs,  Volume= 0.073 af
Primary = 4.64 cfs @ 12.22 hrs,  Volume= 0.218 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 93.84' @ 12.18 hrs   Surf.Area= 1,337 sf   Storage= 1,930 cf

Plug-Flow detention time= 3.6 min calculated for 0.291 af (100% of inflow)
Center-of-Mass det. time= 3.6 min ( 770.6 - 767.1 )

Volume Invert Avail.Storage Storage Description

#1 90.99' 3,826 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

90.99 1 0.0 0 0
91.00 821 40.0 2 2
92.50 821 40.0 493 494
93.00 1,000 100.0 455 949
94.00 1,402 100.0 1,201 2,150
95.00 1,950 100.0 1,676 3,826

Device Routing     Invert Outlet Devices

#1 Primary 91.00' 12.0"  Round Culvert   L= 38.8'   Ke= 0.500   
Inlet / Outlet Invert= 91.00' / 90.75'   S= 0.0064 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 94.90' 10.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

#3 Discarded 90.99' 7.500 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.23 cfs @ 12.18 hrs  HW=93.84'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.23 cfs)

Primary OutFlow  Max=4.64 cfs @ 12.22 hrs  HW=93.75'  TW=92.25'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 4.64 cfs @ 5.90 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=90.99'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond RG: Rain Garden
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Summary for Pond ST: Stormtech

Inflow Area = 0.466 ac,100.00% Impervious,  Inflow Depth > 6.90"    for  25 yr event
Inflow = 3.38 cfs @ 12.07 hrs,  Volume= 0.268 af
Outflow = 2.89 cfs @ 12.12 hrs,  Volume= 0.268 af,  Atten= 15%,  Lag= 2.7 min
Discarded = 0.18 cfs @ 10.55 hrs,  Volume= 0.161 af
Primary = 2.70 cfs @ 12.12 hrs,  Volume= 0.107 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 99.01' @ 12.12 hrs   Surf.Area= 1,056 sf   Storage= 961 cf

Plug-Flow detention time= 6.5 min calculated for 0.268 af (100% of inflow)
Center-of-Mass det. time= 6.5 min ( 747.8 - 741.3 )

Volume Invert Avail.Storage Storage Description

#1 97.58' 717 cf 16.15'W x 65.36'L x 2.33'H Prismatoid
2,459 cf Overall - 668 cf Embedded = 1,792 cf  x 40.0% Voids

#2 98.08' 668 cf ADS_StormTech SC-310  x 45  Inside #1
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 2.07 sf x 5 rows

1,385 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 98.00' 12.0"  Round Culvert   L= 43.0'   Ke= 0.500   
Inlet / Outlet Invert= 98.00' / 95.40'   S= 0.0605 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 0.79 sf   

#2 Discarded 97.58' 7.500 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.18 cfs @ 10.55 hrs  HW=97.60'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.18 cfs)

Primary OutFlow  Max=2.70 cfs @ 12.12 hrs  HW=99.01'  TW=93.83'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.70 cfs @ 3.44 fps)
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Pond ST: Stormtech
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points x 4
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=14,438 sf   3.17% Impervious   Runoff Depth>5.42"Subcatchment 1S: Western Grassed Area
   Flow Length=316'   Tc=7.5 min   CN=74   Runoff=1.99 cfs  0.150 af

Runoff Area=5,631 sf   54.43% Impervious   Runoff Depth>6.99"Subcatchment 2S: Southern Grassed Area
   Tc=5.0 min   CN=87   Runoff=1.04 cfs  0.075 af

Runoff Area=20,293 sf   100.00% Impervious   Runoff Depth>8.31"Subcatchment 3S: Roof
   Tc=5.0 min   CN=98   Runoff=4.06 cfs  0.323 af

Runoff Area=21,625 sf   79.90% Impervious   Runoff Depth>7.71"Subcatchment 4S: Eastern Site
   Flow Length=303'   Tc=8.8 min   CN=93   Runoff=3.72 cfs  0.319 af

Runoff Area=42,327 sf   82.42% Impervious   Runoff Depth>7.71"Subcatchment 5S: Parking Lot
   Tc=5.0 min   CN=93   Runoff=8.28 cfs  0.625 af

   Inflow=11.08 cfs  0.754 afReach AP 1: AP 1
   Outflow=11.08 cfs  0.754 af

   Inflow=1.04 cfs  0.075 afReach AP2: AP2
   Outflow=1.04 cfs  0.075 af

Peak Elev=95.80'   Inflow=1.04 cfs  0.075 afPond CB2: CB2
12.0"  Round Culvert  n=0.012  L=129.0'  S=0.0093 '/'   Outflow=1.04 cfs  0.075 af

Peak Elev=94.73'   Inflow=1.04 cfs  0.075 afPond CB3: CB3
12.0"  Round Culvert  n=0.012  L=1.0'  S=0.0000 '/'   Outflow=1.04 cfs  0.075 af

Peak Elev=97.06'   Inflow=3.72 cfs  0.319 afPond CBB: CB B
12.0"  Round Culvert  n=0.012  L=10.0'  S=0.0050 '/'   Outflow=3.72 cfs  0.319 af

Peak Elev=93.96'   Inflow=6.98 cfs  0.460 afPond DMH1: DMH1
24.0"  Round Culvert  n=0.012  L=47.2'  S=0.0485 '/'   Outflow=6.98 cfs  0.460 af

Peak Elev=92.90'   Inflow=11.08 cfs  0.754 afPond DMH2: DMH2
20.0"  Round Culvert  n=0.012  L=105.9'  S=0.0039 '/'   Outflow=11.08 cfs  0.754 af

Peak Elev=96.10'   Inflow=3.72 cfs  0.319 afPond DMHB: DMHB
24.0"  Round Culvert  n=0.012  L=45.0'  S=0.0424 '/'   Outflow=3.72 cfs  0.319 af

Peak Elev=94.93'  Storage=1,669 cf   Inflow=8.28 cfs  0.625 afPond PP: Pervious Pavement
   Discarded=0.60 cfs  0.391 af   Primary=6.07 cfs  0.233 af   Secondary=0.30 cfs  0.001 af   Outflow=6.67 cfs  0.625 af

Peak Elev=94.36'  Storage=2,691 cf   Inflow=7.82 cfs  0.383 afPond RG: Rain Garden
   Discarded=0.28 cfs  0.090 af   Primary=5.23 cfs  0.293 af   Secondary=0.00 cfs  0.000 af   Outflow=5.50 cfs  0.383 af

Peak Elev=99.25'  Storage=1,098 cf   Inflow=4.06 cfs  0.323 afPond ST: Stormtech
   Discarded=0.18 cfs  0.181 af   Primary=3.27 cfs  0.141 af   Outflow=3.45 cfs  0.323 af
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Total Runoff Area = 2.395 ac   Runoff Volume = 1.491 af   Average Runoff Depth = 7.47"
27.16% Pervious = 0.650 ac     72.84% Impervious = 1.744 ac
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Summary for Subcatchment 1S: Western Grassed Area

Runoff = 1.99 cfs @ 12.11 hrs,  Volume= 0.150 af,  Depth> 5.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50 yr Rainfall=8.56"

Area (sf) CN Description

13,159 74 >75% Grass cover, Good, HSG C
344 98 Paved roads w/curbs & sewers, HSG C

* 114 98 Concrete
* 821 58 Rain Garden, HSG C

14,438 74 Weighted Average
13,980 96.83% Pervious Area

458 3.17% Impervious Area

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

4.9 50 0.0232 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

2.6 266 0.0132 1.72 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

7.5 316 Total

Subcatchment 1S: Western Grassed Area

Runoff
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Summary for Subcatchment 2S: Southern Grassed Area

Runoff = 1.04 cfs @ 12.07 hrs,  Volume= 0.075 af,  Depth> 6.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50 yr Rainfall=8.56"

Area (sf) CN Description

2,566 74 >75% Grass cover, Good, HSG C
3,065 98 Paved roads w/curbs & sewers, HSG C

5,631 87 Weighted Average
2,566 45.57% Pervious Area
3,065 54.43% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2S: Southern Grassed Area
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Summary for Subcatchment 3S: Roof

Runoff = 4.06 cfs @ 12.07 hrs,  Volume= 0.323 af,  Depth> 8.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50 yr Rainfall=8.56"

Area (sf) CN Description

2,612 98 Paved roads w/curbs & sewers, HSG C
17,681 98 Roofs, HSG C

20,293 98 Weighted Average
20,293 100.00% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 3S: Roof
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Summary for Subcatchment 4S: Eastern Site

Runoff = 3.72 cfs @ 12.12 hrs,  Volume= 0.319 af,  Depth> 7.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50 yr Rainfall=8.56"

Area (sf) CN Description

4,347 74 >75% Grass cover, Good, HSG C
17,278 98 Paved roads w/curbs & sewers, HSG C

21,625 93 Weighted Average
4,347 20.10% Pervious Area

17,278 79.90% Impervious Area

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

0.2 14 0.0208 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.70"

4.6 37 0.0154 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.70"

4.0 252 0.0050 1.06 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

8.8 303 Total

Subcatchment 4S: Eastern Site

Runoff

Hydrograph

Time  (hours)
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Summary for Subcatchment 5S: Parking Lot

Runoff = 8.28 cfs @ 12.07 hrs,  Volume= 0.625 af,  Depth> 7.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  50 yr Rainfall=8.56"

Area (sf) CN Description

3,085 74 >75% Grass cover, Good, HSG C
34,264 98 Paved roads w/curbs & sewers, HSG C

* 26 98 Concrete
* 231 42 Pervious Pavers, HSG C
* 3,480 61 Pervious Pavement, HSG C

490 98 Roofs, HSG C
643 96 Gravel surface, HSG C

* 108 98 Retaining Wall & Stairs, HSG C

42,327 93 Weighted Average
7,439 17.58% Pervious Area

34,888 82.42% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 5S: Parking Lot

Runoff
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Time  (hours)

2423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

9

8

7

6

5

4

3

2

1

0

Type III 24-hr

50 yr Rainfall=8.56"

Runoff Area=42,327 sf

Runoff Volume=0.625 af

Runoff Depth>7.71"

Tc=5.0 min

CN=93

8.28 cfs



Type III 24-hr  50 yr Rainfall=8.56"Post 6-17-22
  Printed  6/21/2022Prepared by Ross Engineering

Page 147HydroCAD® 10.00-25  s/n 02051  © 2019 HydroCAD Software Solutions LLC

Summary for Reach AP 1: AP 1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.265 ac, 73.89% Impervious,  Inflow Depth > 3.99"    for  50 yr event
Inflow = 11.08 cfs @ 12.14 hrs,  Volume= 0.754 af
Outflow = 11.08 cfs @ 12.14 hrs,  Volume= 0.754 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4

Reach AP 1: AP 1

Inflow
Outflow

Hydrograph

Time  (hours)
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Summary for Reach AP2: AP2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.129 ac, 54.43% Impervious,  Inflow Depth > 6.99"    for  50 yr event
Inflow = 1.04 cfs @ 12.07 hrs,  Volume= 0.075 af
Outflow = 1.04 cfs @ 12.07 hrs,  Volume= 0.075 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4

Reach AP2: AP2

Inflow
Outflow

Hydrograph

Time  (hours)
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Summary for Pond CB2: CB2

[57] Hint: Peaked at 95.80' (Flood elevation advised)

Inflow Area = 0.129 ac, 54.43% Impervious,  Inflow Depth > 6.99"    for  50 yr event
Inflow = 1.04 cfs @ 12.07 hrs,  Volume= 0.075 af
Outflow = 1.04 cfs @ 12.07 hrs,  Volume= 0.075 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.04 cfs @ 12.07 hrs,  Volume= 0.075 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 95.80' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.26' 12.0"  Round Culvert   L= 129.0'   Ke= 0.500   
Inlet / Outlet Invert= 95.26' / 94.06'   S= 0.0093 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.04 cfs @ 12.07 hrs  HW=95.80'  TW=94.73'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.04 cfs @ 3.49 fps)

Pond CB2: CB2

Inflow
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Hydrograph

Time  (hours)
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Summary for Pond CB3: CB3

[57] Hint: Peaked at 94.73' (Flood elevation advised)

Inflow Area = 0.129 ac, 54.43% Impervious,  Inflow Depth > 6.99"    for  50 yr event
Inflow = 1.04 cfs @ 12.07 hrs,  Volume= 0.075 af
Outflow = 1.04 cfs @ 12.07 hrs,  Volume= 0.075 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.04 cfs @ 12.07 hrs,  Volume= 0.075 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 94.73' @ 12.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 94.06' 12.0"  Round Culvert   L= 1.0'   Ke= 0.500   
Inlet / Outlet Invert= 94.06' / 94.06'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.04 cfs @ 12.07 hrs  HW=94.73'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.04 cfs @ 2.65 fps)

Pond CB3: CB3
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Time  (hours)
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Summary for Pond CBB: CB B

[57] Hint: Peaked at 97.06' (Flood elevation advised)

Inflow Area = 0.496 ac, 79.90% Impervious,  Inflow Depth > 7.71"    for  50 yr event
Inflow = 3.72 cfs @ 12.12 hrs,  Volume= 0.319 af
Outflow = 3.72 cfs @ 12.12 hrs,  Volume= 0.319 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.72 cfs @ 12.12 hrs,  Volume= 0.319 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 97.06' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.40' 12.0"  Round Culvert   L= 10.0'   Ke= 0.500   
Inlet / Outlet Invert= 95.40' / 95.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.72 cfs @ 12.12 hrs  HW=97.06'  TW=96.10'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.72 cfs @ 4.73 fps)

Pond CBB: CB B
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Summary for Pond DMH1: DMH1

[57] Hint: Peaked at 93.96' (Flood elevation advised)

Inflow Area = 0.962 ac, 89.63% Impervious,  Inflow Depth > 5.74"    for  50 yr event
Inflow = 6.98 cfs @ 12.12 hrs,  Volume= 0.460 af
Outflow = 6.98 cfs @ 12.12 hrs,  Volume= 0.460 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.98 cfs @ 12.12 hrs,  Volume= 0.460 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 93.96' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 92.79' 24.0"  Round Culvert   L= 47.2'   Ke= 0.500   
Inlet / Outlet Invert= 92.79' / 90.50'   S= 0.0485 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=6.98 cfs @ 12.12 hrs  HW=93.95'  TW=92.88'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 6.98 cfs @ 3.67 fps)

Pond DMH1: DMH1
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Hydrograph

Time  (hours)
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Summary for Pond DMH2: DMH2

[57] Hint: Peaked at 92.90' (Flood elevation advised)

Inflow Area = 2.265 ac, 73.89% Impervious,  Inflow Depth > 3.99"    for  50 yr event
Inflow = 11.08 cfs @ 12.14 hrs,  Volume= 0.754 af
Outflow = 11.08 cfs @ 12.14 hrs,  Volume= 0.754 af,  Atten= 0%,  Lag= 0.0 min
Primary = 11.08 cfs @ 12.14 hrs,  Volume= 0.754 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 92.90' @ 12.14 hrs

Device Routing     Invert Outlet Devices

#1 Primary 90.47' 20.0"  Round Culvert   L= 105.9'   Ke= 0.500   
Inlet / Outlet Invert= 90.47' / 90.06'   S= 0.0039 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 2.18 sf   

Primary OutFlow  Max=11.07 cfs @ 12.14 hrs  HW=92.90'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 11.07 cfs @ 5.07 fps)

Pond DMH2: DMH2
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Summary for Pond DMHB: DMHB

[57] Hint: Peaked at 96.10' (Flood elevation advised)

Inflow Area = 0.496 ac, 79.90% Impervious,  Inflow Depth > 7.71"    for  50 yr event
Inflow = 3.72 cfs @ 12.12 hrs,  Volume= 0.319 af
Outflow = 3.72 cfs @ 12.12 hrs,  Volume= 0.319 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.72 cfs @ 12.12 hrs,  Volume= 0.319 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 96.10' @ 12.12 hrs

Device Routing     Invert Outlet Devices

#1 Primary 95.28' 24.0"  Round Culvert   L= 45.0'   Ke= 0.500   
Inlet / Outlet Invert= 95.28' / 93.37'   S= 0.0424 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

Primary OutFlow  Max=3.72 cfs @ 12.12 hrs  HW=96.10'  TW=93.95'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.72 cfs @ 3.08 fps)

Pond DMHB: DMHB
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Summary for Pond PP: Pervious Pavement

Inflow Area = 0.972 ac, 82.42% Impervious,  Inflow Depth > 7.71"    for  50 yr event
Inflow = 8.28 cfs @ 12.07 hrs,  Volume= 0.625 af
Outflow = 6.67 cfs @ 12.06 hrs,  Volume= 0.625 af,  Atten= 19%,  Lag= 0.0 min
Discarded = 0.60 cfs @ 11.14 hrs,  Volume= 0.391 af
Primary = 6.07 cfs @ 12.06 hrs,  Volume= 0.233 af
Secondary= 0.30 cfs @ 12.14 hrs,  Volume= 0.001 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 94.93' @ 12.14 hrs   Surf.Area= 3,480 sf   Storage= 1,669 cf

Plug-Flow detention time= 3.2 min calculated for 0.625 af (100% of inflow)
Center-of-Mass det. time= 3.1 min ( 765.4 - 762.3 )

Volume Invert Avail.Storage Storage Description

#1 92.75' 1,705 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

92.75 3,480 0.0 0 0
92.76 3,480 40.0 14 14
93.42 3,480 40.0 919 933
93.43 3,480 15.0 5 938
93.67 3,480 15.0 125 1,063
93.68 3,480 5.0 2 1,065
94.33 3,480 5.0 113 1,178
94.34 3,480 30.0 10 1,188
94.67 3,480 30.0 345 1,533
94.68 3,480 15.0 5 1,538
95.00 3,480 15.0 167 1,705

Device Routing     Invert Outlet Devices

#1 Primary 92.75' 15.0"  Round Culvert   L= 20.0'   Ke= 0.500   
Inlet / Outlet Invert= 92.75' / 92.50'   S= 0.0125 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 94.90' 20.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

#3 Discarded 92.75' 7.500 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.60 cfs @ 11.14 hrs  HW=92.76'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.60 cfs)

Primary OutFlow  Max=6.07 cfs @ 12.06 hrs  HW=94.48'  TW=93.42'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 6.07 cfs @ 4.95 fps)

Secondary OutFlow  Max=0.28 cfs @ 12.14 hrs  HW=94.93'  TW=94.16'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.28 cfs @ 0.47 fps)
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Pond PP: Pervious Pavement
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Summary for Pond RG: Rain Garden

Inflow Area = 1.303 ac, 62.27% Impervious,  Inflow Depth > 3.53"    for  50 yr event
Inflow = 7.82 cfs @ 12.06 hrs,  Volume= 0.383 af
Outflow = 5.50 cfs @ 12.28 hrs,  Volume= 0.383 af,  Atten= 30%,  Lag= 12.8 min
Discarded = 0.28 cfs @ 12.20 hrs,  Volume= 0.090 af
Primary = 5.23 cfs @ 12.28 hrs,  Volume= 0.293 af
Secondary= 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 94.36' @ 12.20 hrs   Surf.Area= 1,599 sf   Storage= 2,691 cf

Plug-Flow detention time= 4.5 min calculated for 0.383 af (100% of inflow)
Center-of-Mass det. time= 4.5 min ( 768.5 - 764.0 )

Volume Invert Avail.Storage Storage Description

#1 90.99' 3,826 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

90.99 1 0.0 0 0
91.00 821 40.0 2 2
92.50 821 40.0 493 494
93.00 1,000 100.0 455 949
94.00 1,402 100.0 1,201 2,150
95.00 1,950 100.0 1,676 3,826

Device Routing     Invert Outlet Devices

#1 Primary 91.00' 12.0"  Round Culvert   L= 38.8'   Ke= 0.500   
Inlet / Outlet Invert= 91.00' / 90.75'   S= 0.0064 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 94.90' 10.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  
3.31  3.32   

#3 Discarded 90.99' 7.500 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.28 cfs @ 12.20 hrs  HW=94.36'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.28 cfs)

Primary OutFlow  Max=5.23 cfs @ 12.28 hrs  HW=94.23'  TW=92.32'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 5.23 cfs @ 6.66 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=90.99'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond RG: Rain Garden
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Summary for Pond ST: Stormtech

Inflow Area = 0.466 ac,100.00% Impervious,  Inflow Depth > 8.31"    for  50 yr event
Inflow = 4.06 cfs @ 12.07 hrs,  Volume= 0.323 af
Outflow = 3.45 cfs @ 12.12 hrs,  Volume= 0.323 af,  Atten= 15%,  Lag= 2.8 min
Discarded = 0.18 cfs @ 10.10 hrs,  Volume= 0.181 af
Primary = 3.27 cfs @ 12.12 hrs,  Volume= 0.141 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs / 4
Peak Elev= 99.25' @ 12.12 hrs   Surf.Area= 1,056 sf   Storage= 1,098 cf

Plug-Flow detention time= 7.0 min calculated for 0.323 af (100% of inflow)
Center-of-Mass det. time= 6.9 min ( 745.9 - 739.0 )

Volume Invert Avail.Storage Storage Description

#1 97.58' 717 cf 16.15'W x 65.36'L x 2.33'H Prismatoid
2,459 cf Overall - 668 cf Embedded = 1,792 cf  x 40.0% Voids

#2 98.08' 668 cf ADS_StormTech SC-310  x 45  Inside #1
Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 2.07 sf x 5 rows

1,385 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 98.00' 12.0"  Round Culvert   L= 43.0'   Ke= 0.500   
Inlet / Outlet Invert= 98.00' / 95.40'   S= 0.0605 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 0.79 sf   

#2 Discarded 97.58' 7.500 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.18 cfs @ 10.10 hrs  HW=97.60'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.18 cfs)

Primary OutFlow  Max=3.26 cfs @ 12.12 hrs  HW=99.24'  TW=93.95'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.26 cfs @ 4.15 fps)
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Pond ST: Stormtech

Inflow
Outflow

Discarded

Primary

Hydrograph

Time  (hours)
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Inflow Area=0.466 ac

Peak Elev=99.25'

Storage=1,098 cf

4.06 cfs

3.45 cfs

0.18 cfs

3.27 cfs
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Soil Map—Rockingham County, New Hampshire
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Rockingham County, New Hampshire
Survey Area Data: Version 24, Aug 31, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 19, 2021—Nov 
1, 2021

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—Rockingham County, New Hampshire

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/17/2022
Page 2 of 3



Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

299 Udorthents, smoothed 2.4 100.0%

Totals for Area of Interest 2.4 100.0%

Soil Map—Rockingham County, New Hampshire

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/17/2022
Page 3 of 3



BUILD A PART NUMBER

ORDERING EXAMPLE: 1-U01-SL635-12L40T3-MDL18-SV1-FHD-BLOC/RSA14A500-D1-SL900-5/UGMT

Mounting  
Config. Fixture LED CCT Type Driver Lens Optional Control 

Receptacle Option Control
Option 
Motion 
Sensor

Option 
Fuse

Option House 
Side Shield

Pole
See Pole Spec Sheets

Finish

 

 

Mounting Configuration1

•1-U01S •1-U02 •2-U03
•1-U01 •2-U02 •1-U04 
•2-U01 •1-U03 •2-U04 
1 See arm spec sheets for more information.

Fixture
• SL635
 

LED
• 24L • 12L

CCT - Color Temperature (K)
• 27(00) • 30(00) • 35(00) 
• 40(00) • 50(00)

Distribution Type
• T2 • T3 • T4 • T5

Driver
• MDL018 (120V-277V, 180mA)
• MDH018 (347V-480V, 180mA)
• MDL014 (120V-277V, 140mA)
• MDH014 (347V-480V, 140mA)
• MDL0082 (120V-277V, 80mA)
• MDH0082 (347V-480V, 80mA)
2 12L system only.

Lens
• CA (Clear Acrylic)
• FG (Flat Glass)
• SA (Sag Acrylic)
• FFG (Frosted Flat Glass)
• SV1 (Flat Soft Vue Light Diffused Acrylic)
• SV2 (Flat Soft Vue Moderate Diffused Acrylic)
• SV4 (Flat Soft Vue Maximum Diffused Acrylic)
• SV1SA (Soft Vue Light Diffused Sag Acrylic)
• SV2SA (Soft Vue Moderate Diffused Sag Acrylic)
• SV4SA (Soft Vue Maximum Diffused Sag Acrylic)

Options (Click here to view accessories sheet)

• R  3-Pin control receptacle only
• R5  5-Pin control receptacle only
• R7  7-Pin control receptacle only
• PE3  Twist-Lock Photocontrol (120V-277V)
• PE33  Twist-Lock Photocontrol (347V)
• PE43  Twist-Lock Photocontrol (480V)

• SC3  Shorting Cap
• PEC  Electronic Button Photocontrol (120V-277V)
• PEC4  Electronic Button Photocontrol (480V)
• MOT14   360° lens, maximum coverage 40’ 

diameter from 20’ height
• MOT24   360° lens, maximum coverage 70’ 

diameter from 20’ height
• FHD5  Double Fuse and Holder
• HSS  External 120° House Side Shield
• BLOC  Back Light Optical Control
3 Requires control receptacle
4 Requires FLAT acrylic lens
5 Ships loose for installation in base

Pole (Click here to link to pole specification page)

See Pole specification sheets. 

Finish  

Standard Urban Finishes (Click here to view paint finish sheet)

• UGMT  Gun Metal Textured
• UGM  Gun Metal Matte
• UBT  Urban Bronze Textured
• UB  Urban Bronze Matte
• USLT  Urban Silver Textured
• USL  Urban Silver Matte
• UWHT  Urban White Textured
• UWH  Urban White Matte
• BKT  Black Textured

Custom Urban Finishes6

• CM  Custom Match
6 Smooth finishes are available upon request.

Specifications
Fixture
The medium scale SL635 Solana® arm mount 
luminaire’s stylish design is a perfect accent 
for urban settings. The subtle, yet sophisti-
cated look enhances the impact of any project 
The Solana’s wide array of arms, optics, lenses 
and distributions makes this an easy choice 
for a variety of commercial, institutional and 
municipal projects. The Luminaire shall be UL 
listed in US and Canada.

LEDs
The luminaire shall use high output, high 
brightness LEDs. They shall be mounted in 
arrays, on printed circuit boards designed 
to maximize heat transfer to the heat sink 
surface. The arrays shall be roof mounted to 
minimize up-light. The LEDs and printed circuit 
boards shall be 100% recyclable; they shall 
also be protected from moisture and corro-
sion by a conformal coating. They shall not 
contain lead, mercury or any other hazardous 
substances and shall be RoHS compliant. 
The LED life rating data shall be determined 
in accordance with IESNA LM-80. The High 
Performance white LEDs will have a life 
expectancy of approximately 100,000 hours 
with not less than 70% of original brightness 
(lumen maintenance), rated at 25°C. The High 
Brightness, High Output LEDs shall be 5000K 
(4500K, 3000K, 3500K or 2700K option) 
color temperature with a minimum CRI of 70. 
Consult factory for custom color CCT. The 
luminaire shall have a minimum ______ (see 
table) delivered initial lumen rating when oper-
ated at steady state with  an average ambient 
temperature of 25°C (77°F).

Optics
The luminaire shall be provided with refrac-
tor type optics applied to each LED array. The 
luminaire shall provide Type ___ (2, 3, 4 or 5) 
light distribution per the IESNA classifica-
tions. Testing shall be done in accordance with 
IESNA LM-79.
BLOC Optic: An optional “Back Light Optical 
Control” shield can be provided at the factory. 
This is an internal optic level “House Side 
Shield” offering significantly reduced backlight 
and glare while maintaining the original design 
aesthetics of the luminaire.

Electronic Drivers 
The LED driver shall be U.L. Recognized. It shall 
be securely mounted inside the fixture, for opti-
mized performance and longevity. It shall 
be supplied with a quick-disconnect electrical 
connector on the power supply, providing easy 
power connections and fixture installation. 

10/21 STERNBERG LIGHTING. ALL RIGHTS RESERVED. PRINTED IN THE USA.

800-621-3376
555 Lawrence Ave., Roselle, IL 60172

contactus@sternberglighting.com
www.sternberglighting.com

See next page

SL635 SOLANA SERIES LED

JOB NAME

FIXTURE TYPE

MEMO

EPA
.5 (ft2)
WEIGHT
17 LBS

7 YEAR  
WARRANTY

LUMEN 
RANGE
2,820 to 
14,020

LIFE SPAN 
L70 
MINIMUM 
100,000 
HOURS

UL 
LISTED

CLICK  
FOR FAQ’s 

IP RATING

http://www.sternberglighting.com/assets/1/7/CATALOG__ACCESSORIES_-_MK.pdf
http://www.sternberglighting.com/store/all-products/#OrnamentalPoles
http://www.sternberglighting.com/assets/1/7/URBAN-LINE_PAINT_COLORS.pdf
http://www.sternberglighting.com/faq/
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SL635 SOLANA SERIES

It shall have overload, overheat and short cir-
cuit protection, and have a DC voltage output, 
constant current design, 50/60HZ. It shall 
be supplied with line-ground, line-neutral and 
neutral-ground electrical surge protection in ac-
cordance with IEEE/ANSI C62.41.2 guidelines. It 
shall be a high efficiency driver with a THD less 
than 20% and a high power factor greater than 
.9. It shall be dimming capable using a 0-10v 
signal, consult factory for more information.

Photocontrols
Button Style: The photocontrol shall be 
mounted on the fixture and pre-wired to driver. 
The electronic button type photocontrol is 
instant on with a 5-10 second turn off, and shall 
turn on at 1.5 footcandles with a turn-off at 2-3 
footcandles. Photocontrol is 120-277 volt and 
warranted for 6 years. See pole spec sheet for 
pole mounted version.

Twist-Lock Style: The photocontrol shall be 
mounted externally on the fixture and pre-wired 
to driver. The twist lock type photocontrol is 
instant on with a 3-6 second turn off, and shall 
turn on at 1.5 footcandles with a turn-off at 2-3 
footcandles. Photocontrol is 120-277 volt and 
warranted for 6 years.

Warranty
Seven-year limited warranty. See product and 
finish warranty guide for details.

Finish  
Refer to website for details.

LED

Options

Fixtures

Mounting Details

Mounting Configurations

 17.51
[444.7]

 4.20
[106.8]

17" DIA.

4-1/5"

NOTE: MOUNTING HARDWARE SUPPLIED BY STERNBERG

TYPICAL INSTALLATION
U01, U01S, AND U02 ARMS INSTALLATION U03 ARMS INSTALLATION U04 ARMS

MOUNTING DETAILS - MOUNTING HARDWARE SUPPLIED BY STERNBERG

OTHER OPTIONS

MOT HSS

CONSULT FACTORY FOR LOCATION

R1        PEC

TYPICAL INSTALLATION
U01, U01S, AND U02 ARMS INSTALLATION U03 ARMS INSTALLATION U04 ARMS

MOUNTING DETAILS - MOUNTING HARDWARE SUPPLIED BY STERNBERG

OTHER OPTIONS

MOT HSS

CONSULT FACTORY FOR LOCATION

R1        PEC

TYPICAL INSTALLATION
U01, U01S, AND U02 ARMS INSTALLATION U03 ARMS INSTALLATION U04 ARMS

MOUNTING DETAILS - MOUNTING HARDWARE SUPPLIED BY STERNBERG

OTHER OPTIONS

MOT HSS

CONSULT FACTORY FOR LOCATION

R1        PEC

TYPICAL INSTALLATION
U01, U01S, AND U02 ARMS

INSTALLATION U03 ARMS INSTALLATION U04 ARMS

1-U01S 1-U01 2-U01

1-U02 2-U02

1-U03 2-U03

1-U04 2-U04

1-U01S 1-U01 2-U01

1-U02 2-U02

1-U03 2-U03

1-U04 2-U04

1-U01S 1-U01 2-U01

1-U02 2-U02

1-U03 2-U03

1-U04 2-U04

1-U01S 1-U01 2-U01

1-U02 2-U02

1-U03 2-U03

1-U04 2-U04

1-U01S 1-U01 2-U01

1-U02 2-U02

1-U03 2-U03

1-U04 2-U04

1-U01S 1-U01 2-U01

1-U02 2-U02

1-U03 2-U03

1-U04 2-U04

1-U01S 1-U01 2-U01

1-U02 2-U02

1-U03 2-U03

1-U04 2-U04

1-U01S 1-U01

1-U03 2-U03

1-U04 2-U04

2-U01 1-U02

2-U02

TYPICAL INSTALLATION
U01, U01S, AND U02 ARMS INSTALLATION U03 ARMS INSTALLATION U04 ARMS

MOUNTING DETAILS - MOUNTING HARDWARE SUPPLIED BY STERNBERG

OTHER OPTIONS

MOT HSS

CONSULT FACTORY FOR LOCATION

R1        PEC

MOT1/MOT2
Sag Lens

MOTION 
SENSOR

HSS

HOUSE 
SIDE 
SHIELD

NOTE: 
FOR R AND PEC

CONSULT FACTORY FOR 
LOCATION
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SL635 SOLANA SERIES LED

Performance (Based on CA Lens)

MODEL # T2  
LUMENS BUG

EFFICACY 
(LPW)

T3  
LUMENS BUG

EFFICACY 
(LPW)

T4  
LUMENS BUG

EFFICACY 
(LPW)

T5  
LUMENS BUG

EFFICACY 
(LPW)

WATTS

24L40T_-MDL018 13815 B2U0G2 117.1 13895 B2U0G2 117.8 13345 B2U0G2 113.1 14020 B3U0G1 118.8 118

24L30T_-MDL018 13170 B2U0G2 111.6 13250 B2U0G2 112.3 12725 B2U0G2 107.8 13365 B3U0G1 113.3 118

24L27T_-MDL018 11910 B2U0G2 100.9 11980 B2U0G2 101.5 11505 B2U0G2 97.5 12085 B3U0G1 102.4 118

24L40T_-MDL014 11105 B2U0G2 126.2 11190 B2U0G2 127.2 10720 B2U0G2 121.8 11270 B3U0G1 128.1 88

24L30T_-MDL014 10590 B2U0G2 120.3 10670 B2U0G2 121.3 10220 B2U0G2 116.1 10745 B3U0G1 122.1 88

24L27T_-MDL014 9575 B2U0G2 108.8 9645 B2U0G2 109.6 9240 B2U0G2 105.0 9715 B3U0G1 110.4 88

12L40T_-MDL018 6905 B1U0G1 115.1 6945 B1U0G1 115.8 6635 B1U0G1 110.6 6985 B2U0G1 116.4 60

12L30T_-MDL018 6585 B1U0G1 109.8 6620 B1U0G1 110.3 6325 B1U0G1 105.4 6660 B2U0G1 111.0 60

12L27T_-MDL018 5955 B1U0G1 99.3 5985 B1U0G1 99.8 5720 B1U0G1 95.3 6020 B2U0G1 100.3 60

12L40T_-MDL014 5635 B1U0G1 122.5 5640 B1U0G1 122.6 5400 B1U0G1 117.4 5690 B2U0G1 123.7 46

12L30T_-MDL014 5375 B1U0G1 116.8 5375 B1U0G1 116.8 5150 B1U0G1 112.0 5425 B2U0G1 117.9 46

12L27T_-MDL014 4860 B1U0G1 105.7 4860 B1U0G1 105.7 4655 B1U0G1 101.2 4905 B2U0G1 106.6 46

12L40T_-MDL008 3405 B1U0G1 126.1 3425 B1U0G1 126.9 3270 B1U0G1 121.1 3440 B1U0G0 127.4 27

12L30T_-MDL008 3245 B1U0G1 120.2 3265 B1U0G1 120.9 3120 B1U0G1 115.6 3280 B1U0G0 121.5 27

12L27T_-MDL008 2935 B1U0G1 108.7 2955 B1U0G1 109.4 2820 B1U0G1 104.4 2965 B1U0G0 109.8 27
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