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1.  10:30 AM – 11:15 AM:   Site Review using Transfer of Development Rights Knox Marsh Development 
LLC., Assessor’s Map 28, Lot 7, zoned G, located at 757 Central Avenue. 
(Proposal is to construct two 4-unit multi-family buildings with parking under 
the structure as well as purchase the existing single-family home). A related 
Conditional Use Permit application will also appear before the Planning Board. 
(P22-15) [This was previously heard on March 17, 2022] 

2.  11:15 AM – 12:00 PM:   Site Review for City of Dover Recreation, Assessor’s Map 26, Lot 2, zoned RM-
U, located at 150 Portland Avenue. (Proposal is to construct a 17,000 s.f. 
skatepark in two phases.) (P22-25) [This was previously heard on April 14, 2022]  

 
 
 
 

 
 

  
 

  

  

 

 

 

 

 

 

 



BERRY SURVEYING & ENGINEERING 
335 Second Crown Point Road 

Barrington, NH  03825 
Phone: (603) 332-2863 

Fax: (603) 335-4623 
www.BerrySurveying.Com 

 
 
 
City of Dover                                             June 2, 2022 
Planning Office 
Attn: Mrs. Donna Benton, Director of Planning and Community Development 
288 Central Ave 
Dover, NH 03820 
         
Re: Site Plan Review 
 Berry Surveying & Engineering 
 Knox Marsh Development, LLC 
 757 Central Avenue 
 Tax Map 28, Lot 7 
 Dover File #P22-15 
 
 
Mrs. Benton, 
 
Enclosed please find the following required material in support of the TDR Site Plan 
response at 757 Central Ave: 
 

 9 Copies of the Full size plans with architectural renderings  
 9 Copies of the TRC comment response letter 
 Drainage submitted electronically 

 
 

Thank you for your time and attention to this matter. 
 

BERRY SURVEYING & ENGINEERING 
 
 
 
Christopher R. Berry 
Principal, President 
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Phone: (603) 332-2863 
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City of Dover                                             May 12, 2022 
Planning Office 
Attn: Mrs. Donna Benton, Director of Planning and Community Development 
288 Central Ave 
Dover, NH 03820 
 
Re:  Site Plan Review 
 Berry Surveying & Engineering 
 Knox Marsh Development, LLC 
 757 Central Avenue 
 Tax Map 28, Lot 7 
 Dover File #P22-15 
 
Based on comments from the Technical Review Committee Minutes from March 17, 
2022, we respectfully submit the following comments and revisions. Our comments are 
in bold. In addition to the comments, the applicant has modified the original proposed 
four-plex (units #5-8) into a duplex (now units #5 & 6). The existing structure on site is 
now known as unit #7. 
 
PLANNING COMMENTS 
 

1. Provide letters to serve. 
Applicant is in the process of corresponding with Eversource and will 
provide letter when received. 

 
2. Impact Fees.  

Applicant acknowledges comment and will pay fees when due. 
 

3. TDR Fees. 
Applicant acknowledges comment and will pay fees when due. 
 

4. Water and Sewer Investment Fees. 
Applicant acknowledges comment and will pay fees when due. 

 
5. Reminder: Recreation fee required. 

Applicant acknowledges comment and will pay fees when due. 
 

6. Provided Condo docs for review. 
The applicant requests that condo docs are a condition of approval. 

 



BERRY SURVEYING & ENGINEERING 
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(603) 332-2863 / (603) 335-4623 FAX 
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7. Add condensers and screens to plan set. 
These have been added to the proposed structures. See Site Plan, sheet 
#3. 

 
8. Stockade fence for trash enclosure. 

Fence for trash enclosure has been revised to stockade. See Site Plan, 
Sheet #3. 

 
9. Revise Plan to: 

 
a. Add Planning File Number P22-15. 

This is now added to the Title Block. 
 

b. Revise Streetscape to include existing abutting conditions & match 
renderings with landscape plans. 
Please find revised Streetscape. 

 
c. Add architectural packages to plan set. 

Please find architectural package. 
 

d. Add town house floorplans? 
Please find attached townhouse floor plans. 

 
e. Architectural renderings also include elevations and materials. 

Please find revised architectural renderings. 
 

f. Add or indicate location of the following common notes: 8 (i.e. ‘Provided’ 
column), 11 (update to 9/30/2015 Community Panel), 18,34 & 35 
The panel number has been updated and a provided column is 
now provided. See Site Plan, sheet #3. 

 
ENGINEERING COMMENTS 
 
Sheet 2 of 21: 
 

1. Plan shall show sewer service for 1 Abbey Sawyer Memorial Drive as it may 
extend over subject parcel. If sewer crosses subject parcel, plan should indicate 
easement or means by which sewer service to 1 Abbey Sawyer Memorial Drive 
will be maintained. 
The sewer service for 1 Abbey Sawyer Memorial Drive is located on the 
abutting property to south of the subject parcel (Tax Map 28, Lot 9-A). 
 

 



BERRY SURVEYING & ENGINEERING 
335 Second Crown Pt. Rd., Barrington, NH 03825 

(603) 332-2863 / (603) 335-4623 FAX 
 www.BerrySurveying.Com 

Sheet 3 of 21: 
 

2. Tree clearing shall be stopped at the limits of the abutting property to the east. 
Applicant shall coordinate with the City prior to clearing within ROW to adhere to 
City’s Tree Policy. 
The treeline along Abbey Sawyer Memorial Drive has been modified as 
requested. See Site Plan, sheet #3. 

 
3. Applicant shall consider striping or signage to restrict parking within the mail 

kiosk area. 
Striping has been added in front of the mail kiosk. See Site Plan, sheet 
#3. 

 
4. Parking aisle width is shown as 20’ but shall be 22’ per City Code 153-14(6)(a). 

Parking aisle width has been revised to 22’. See Site Plan, sheet #3. 
 

5. Van accessible parking spot requires an 8’ aisle, 5’ aisle has been provided – or 
not van? 
The ADA aisle has been modified to 8’ wide. See Site Plan, sheet #3. 

  
6. Applicant to identify the ADA route from the ADA accessible parking spot to the 

ADA accessible unity or entrance. 
Comment no longer applicable due to four-plex building being 
converted to duplex. See Site Plan, sheet #3. 
 

7. Snow storage area appears to be inaccessible due to the placement of the 
handicap parking sign. If adequate snow storage cannot be provided onsite, a 
note shall be provided requiring offsite disposal, in accordance with all applicable 
laws and codes, once snow storage area is filled. 
The handicap sign has been moved to the side of the parking array. 
Snow will now be taken to an approved off-site location. The area 
shown will be for temporary storage as needed. See Site Plan, sheet 
#3. 

 
8. Provide a detail and identification for the residential walls. 

These have been graphically revised. The intention is for these to be a 
piece of VGC to allow for grading as needed. See Grading Plan, sheet 
#4. 

 
9. Identify all proposed egress locations on plans.  

All proposed egress locations are now called out on the Site Plan, sheet 
#3. 
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10. Edge of pavement at end of pavement appears to be flush with sidewalk; 
applicant shall provide wheel stops or other means for vehicles from obstructing 
pedestrian movement. 
Concrete wheel stops are now proposed at these parking spots. See 
Site Plan, sheet #3. 

 
11. 3’ porous walkway adjacent to existing southern building leads to a 2’ gravel 

shoulder; applicant shall provide connection from stairs to parking lot. 
Pavement has been extended to the top of the stairs. See Site Plan, 
sheet #3. 

 
12. Consider connecting porous walk to the bike rack. 

The bike rack has been relocated per other comments and is now 
connected to the porous walkway. See Site Plan, sheet #3. 

 
13. Concrete pad, benches, and trash receptacles to be relocated outside of City 

ROW; provide connection to porous sidewalk within parcel. 
All concrete pads, benches, and trash receptacles have been relocated 
outside of the City ROW. See Site Plan, sheet #3. 

 
14. Modify note #39; Municipal sidewalk shall be operational at all times and shall 

have a 5’ width minimum in its final condition. 
Note has been modified. See note #39, sheet #3. 

 
15. Modify note #12 to state as-builts are required regardless of ownership of road. 

Note has been modified. See note #12, sheet #3. 
 

16. Reveal of new curb shall match reveal of exiting curb. 
This has been added to the sidewalk note along Central Avenue. See 
Grading Plan, sheet #4. 

 
17. Note #29) clarify intent of this note as there doesn’t appear to be a fire access 

road. 
This note has been modified. The intent of this note is for the driveway 
to be accessible for a fire apparatus. See Site Plan, sheet #3. 

 
Sheet 4 of 21: 
 

1. Regrade driveway on Abbey Sawyer Lane to prevent water on road from entering 
property. 
BS&E has kept the same grading along Abbey Sawyer Mem. Dr. for 
multiple reasons. If bituminous rounded lip was proposed along the 
driveway or curbing along Abbey Sawyer Mem. Dr., it would channelize 
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stormwater water in a location that does not currently experience 
channelization. Additionally, the proposed condition model relies on 
capturing and detention of this generated stormwater runoff for 
compliance with the peak rate of runoff at Final Reach #100. 

 
2. Review grading in front of Units #1 to #4 as it appears the pavement is pitching 

back into the buildings. Consider adding spot grades along front to depict how 
drainage is intended to flow. 
Spot grades and flow arrows have been shown on the Grading Plan, 
sheet #4. On the northern side of each unit, a portion of the traveled 
way is above the unit FF. As the down grade of the traveled way 
occurs, it becomes lower than the unit FF and provides positive 
drainage.  

 
3. Confirm 2% cross slope in all directions for ADA parking space. 

The relocated ADA parking space provides no more than a 2% cross 
slope in all directions. See Grading Plan, sheet #4. 

 
4. Verify maximum wall height on the northern end of the retaining wall around 

unit 9; it appears the top of wall may be elevation 152’. 
This callout has been updated and grading at the base of the wall 
revised as need. See Grading Plan, sheet #4. 

 
5. Clarify how stormwater is conveyed from between Unit #9 and the retaining 

wall. 
Additional proposed contours are now shown. See Grading Plan, sheet 
#4. 

 
6. Verify clearance between outlet of DM#1 and sand filter. 

The sand filter has been reconfigured. See P-101, sheet #6. 
 

7. Evaluate condition CBM 1745 and its outlet pipe. 
BS&E attempted to evaluate the condition of CB 1745, to find a silt sac 
remaining in the structure from Central Avenue construction. BS&E 
originally obtained invert of structure from plan provided by Dover 
Engineering. BS&E will work with DPW on removal of silt sac to 
evaluate condition of structure. 

 
8. Revise curb cut note to clarify what is proposed for the impacted sidewalk. 

This callout has been revised. See Grading Plan, sheet #4. 
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Sheet 6 of 21: 
 

1. In the Drainage Analysis the BMP worksheet for Pond 101P Sand filter indicates 
seasonal high-water elevation is noted to be 147’; however, proposed 100-year 
flood elevation is calculated to be 144.67’. Please clarify how the system will 
function with high groundwater conditions present. 
The system is underdrained, which will lower the seasonal high water 
table surrounding the system. 

 
2. There is no apparent overflow outlet for larger storms. 

An overflow outlet has been added to the system. See P-101, sheet #6. 
 

3. Invert of 6” underdrain in plan does not match elevation in detail; coordinate 
elevation with drainage analysis. 
Underdrain invert has been revised. See P-101, sheet #6. 

 
4. Comment on infiltration and exfiltration of system. 

There is no infiltration component to this BMP and the exfiltration 
though the sand media is recreated with a 100 min TC, which has been 
used on prior sand filter design projects in Dover in coordination with 
the Engineering Department. As discussed in the drainage narrative, 
the sand filter can infiltrated unexpected amounts of stormwater, but 
this is not taken into account in the model. 

 
5. Recommend relocating cleanouts outside of pavement; if not possible, relocate 

out of vehicle paths. 
Cleanouts for the sand filter has been relocated outside of the vehicle 
path. See Grading Plan, sheet #4. 

 
Sheet 7 of 21: 
 

1. Limit of tree clearing is beyond construction fence. Adjust erosion and 
construction fence accordingly to encompass the full limits of work. 
Adjustments have been made to the construction fence to place closer 
to the tree line. See Erosion & Sediment Control Plan, sheet #7. 

 
Sheet 8 of 21: 
 Water: 
 

1. City will provide one meter for one domestic service; otherwise, a domestic 
service shall be provided for each unit with curb boxes outside of water closet. 
Waterline has been revised. See Utility Plan, sheet #8. 
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2. Water pipes shall be installed 5’ below grade to eliminate need for insulation. 
Waterline has been revised. See Utility Plan, sheet #8. 

 
3. Use regular hydrant (Eddy 2641) to allow flushing; difficult to flush the 4” line 

with a post hydrant. Use a 6’x4” reducer to the hydrant or provide 6 inch main 
from Abbey Sawyer Memorial Drive. 
Waterline has been revised. See Utility Plan, sheet #8. 
 

4. Recommend placing curb boxes closer to units and out of vehicle paths; roadway 
box is required for curb boxes within pavement. 
Waterline has been revised. See Utility Plan, sheet #8. 

 
5. Move 4” gate valve closer to tapping sleeve. 

The gate has now been revised to a 6” and moved closer to tapping 
sleeve. 

 
Sewer: 

 
1. Application shall utilize gravity sewer to service new and existing structures on 

site. 
Sewer design has been revised to gravity. See Utility Plans, sheets #8 
& 9. 

 
2. Sewer service for Units #1 to #8 shall transition to an 8” that connects directly 

to the City’s sewer main in Central Ave; service shall not tie into existing service 
of Unit #9. 
This has been revised and proposed services are no longer proposed t 
tie into the existing structures. 

 
Sheet 9 of 21: 
 

1. There is a conflict between the proposed sewer service, bike rack, and tree 
This conflict has been revised. See Landscaping Plan, sheet #10. 

 
Sheet 10 of 21: 
 

1. Identify type of lights at rear of units. 
Type types are shown on the Lighting Plan, sheet #11. 

 
Sheet 18 of 21: 
 

1. Please use a hinge-type lid for the drainage manholes. 
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Drain manhole lids have been modified to Pamrex Rims. See Grading 
Plan, sheet #5. 

 
General: 
 

1. Please reduce details to include only details pertinent to the project. 
Erosion & Sediment control details have been revised to remove 
extraneous details. See E-101 & E-102. 

 
2. Drainage analysis shows post development flows are greater than pre-

development flows for Reach 100. Revise drainage design to reduce flows in the 
post-development condition.  
Drainage analysis has been revised. Please find attached drainage 
binder. 

 
POLICE DEPARTMENT COMMENTS 
 

1. Reconstruct sidewalk at Central/Abbey Sawyer to get around PSNH 1/56 
Sidewalk is now proposed to be reconstructed at this location. See Site 
Plan, sheet #3. 

 
2. Snow storage is nonexistent on site, except for 1 area that is not viable as 

currently configured (blocked by sign) 
This parking area has been reconfigured to allow for better access to 
temporary snow storage. Snow will now be moved to an approved off-
site location. See Site Plan, sheet #3. 

 
3. Relocate accessible space to the first parking bay (this helps partially solve the 

snow storage issue). Consider reconfiguring block retaining wall to regain that 
lost parking space in second parking bay. 
Two units have been removed from the project bringing the total to 7. 
The four-plex of units 5-8 is now a duplex. The driveway grade in this 
area is too steep to allow for ADA parking. 

 
4. Is existing white vinyl fence on south P/L yours or abutters? What type of fence 

extends from the end of this fence to Central? Not labeled on site plan – update 
EC plan. 
This existing white vinyl fence is owned by the abutter. This adjacent 
fence is now called out as post and rail fence. See Existing Conditions 
Plan, sheet #2 and Site Plan, sheet #3. 
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5. Sheet 3, Note 38: reimagine screening for trash enclosure (what’s shown is not 
solid), and add note regarding private collection of trash bins along Central 
Avenue > cedar panels? 
The screening has been changed to stockade in order to have a solid 
enclosure. See Site Plan, sheet #3. The applicant’s trash service will 
come into the driveway as opposed to pick up along Central Avenue to 
allow for safe stoppage. 

 
6. Are the pavers extending out from garage corners at grade? 

These are considered residential retaining walls (approximately 0.5’ 
tall). This allows for driveway grading between the units. 

 
7. If 3 benches are not required, 2 would be sufficient 

Two benches are now proposed. See Site Plan, sheet #3. 
 

8. Why septic tanks? 
Comment no longer applicable. 

 
9. The renderings show substantially more side screening (especially street trees) 

from Abbey Sawyer than is provided on landscape plan L-01 
Please find revised rendering. 

 
10. Bike rack – for security, move near mail kiosks 

The bike rack has been moved further from Central Avenue to the 
corridor between units #5/6 & #7. Sufficient room is not available by 
the mail kiosk for the bike rack. See Site Plan, sheet #3. 

 
FIRE /INSPECTION COMMENTS 
 

1. Sheet 3 accessible space is not van space – consider relocation to four-unit 
structure. 
Accessible space is now a van space in the previous location. 

 
2. Accessibility shall be provided to first floor unit(s) of four-unit building 

Comment no longer applicable, building is now a two unit building. 
 

3. Review location of FDC, sprinkler room and toter location 
The location of the FDC has been revised to not conflict with electric 
meters for units #1-4. The sprinkler room has been removed from prior 
units #5-8, since this building is a duplex as opposed to a four-plex. 
Trash pickup will be done through a private service. Toters for units 
#1-4 will be kept in induvial garages and units #5-7 toter location 
allows for convenient private pick up. 



BERRY SURVEYING & ENGINEERING 
335 Second Crown Pt. Rd., Barrington, NH 03825 

(603) 332-2863 / (603) 335-4623 FAX 
 www.BerrySurveying.Com 

 
4. Review installation of site stairs at unit 8 and 9 vs ramp 

With the former four-plex become a duplex, the ramp for accessibility 
is no longer needed at this location. 

 
5. Clarify if the 10’ wide area at the mail kiosk is a parking space 

Striping has been added to indicate no parking. See Site Plan, sheet 
#3. 

 
6. Clarify the 4500-gallon pump chamber installation, indicate pump controller 

location > back of building. 
Comment no longer applicable. 

 
7. Sheet 7 indicate how unit 5-8 and unit 9 are intended to be treated for 

separation. 
There is now more separation provided between these units. 

 
8. Provide egress windows for bedrooms below fourth floor 

All bedroom windows are considered egress. 
 

9. Add guardrails to second floor deck along central  
Please find revised renderings. 

 
10. Address building showing on 9’ apart 

The building layout has been reconfigured to be 15’ apart. See Site 
Plan, sheet #3. 

 
 
PLANNING BOARD COMMENTS: 
 

1. Gravity sewer > individual 
Sewer has been revised to gravity. See Utility Plan #8. 

 
2. Snow storage is insufficient 

Snow will now be removed to an approved off-site location. See Site 
plan, sheet #3. 

 
3. Encourage plantings around rubbish totes enclosure 

Shrubs are now added to this location. See Landscaping Plan, sheet 
#10. 

 
4. Accessibility at parking area? 
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The parking area has been reconfigured based upon previous 
comments. The four-plex building has been modified to a duplex. 

 
5. Echo Police on bike rack – location needs to change 

Bike rack has been relocated. See Site Plan, sheet #3. 
 

6. Re – construction hours; Saturday okay but not Sundays or Federal Holidays 
This note has been updated. See sheet #3, note #20. 

 
7. Connect to Bob Stowell’s property? Better access 

This does not work with the site design topographically. Additionally, 
Mr. Stowell is not interested in allowing a connection to this project. 
 

8. Provide a grounds/flower maintenance plan 
A plant maintenance guide is included on the landscaping plan in the 
bottom right corner. See Landscaping Plan, sheet #10. 
 

9. Round or square columns? 
In discussion with the Planning Department, either round or square 
columns are acceptable. This will be decided closer to construction. 

 
 

 
Very truly yours, 
BERRY SURVEYING & ENGINEERING 
 
 
 
 
Christopher R. Berry       Kenneth A. Berry, PE, LLS 
Principal, President       VP – Technical Operations 
 
 
 
Kevin R. Poulin, EIT 
Design Engineer 
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DESIGN METHOD OBJECTIVES 
 

Knox Marsh Development, LLC is proposing to develop four townhouse units and 
two multi-family units adjacent to a single family structure for a total of seven units the 
property at 757 Central Avenue (Tax Map 28, Lot 7.)  The property is currently occupied 
by a single-family structure and the majority of the lot is open.  

 
The northern portion of the subject parcel surface water runoff is currently 

collected in a catch basin in front of the existing structure (Dover GIS #1745) and into 
the Central Ave MS4 system.  The southern portion of the parcel exits the site at the 
southern boundary line as shallow concentrated flow and is collected further down in the 
same Central Ave MS4 system.  
 

An Existing and Proposed Conditions analysis was conducted for the purpose of 
estimating the peak rate of stormwater run-off from the property, Abby Sawyer Memorial 
Drive, and Central Avenue and to subsequently design adequate mitigation of drainage.  
There are two existing drainage discharge points which were identified in the existing 
analysis and duplicated in the proposed conditions analysis.  Designing two watershed 
models we have compared the differences in these rates of peak run-off and surface 
water volume.  Sheet W1, Existing Conditions Watershed Plan, outlines the characteristics 
of the site in its existing or pre-construction conditions. The second analysis displays the 
proposed (post-construction) conditions (See Sheet W2.)  The analysis was conducted 
using data for; 2 Yr – 24 Hr (3.62”), 10 Yr – 24 Hr (5.46”), 25 Yr -24 Hr (6.91”), 50 Yr – 
24 Hr (8.27”), and 100 YR-24 Hr (9.89”) storm events.  Storm event analysis was 
accomplished using the USDA SCS TR-20 method within the HydroCAD Stormwater 
Modeling System environment and rainfall quantities are based on the Extreme 
Precipitation Table for this location from the Northeast Regional Climate Center / Cornell 
University (http://precip.eas.cornell.edu). As Dover is considered a Seacoast Community 
by NHDES the Extreme Precipitation quantities have been adjusted to be 115% of the 
documented rainfalls for the 24-hour events. 
 
1.0 Existing Conditions Analysis:  

 
 Reference: Sheet W1 - Existing Conditions Watershed Plan (Enclosed) 
   Existing Conditions Plan 
  

The existing property consists of a residential parcel with a horseshoe driveway.  
There are two subcatchments, #1 and #2 from the north side of Abbey Sawyer Memorial 
Drive to the south property line of the locus and includes land to the east part-way up 
the hill.  The surface water runoff is evaluated at two location, Catch Basin #2487, (City 
of Dover GIS) and along the curb-line of Central Avenue adjacent to the property line. 
This analysis includes both surface water and runoff that enters the MS4 drainage system. 
 
 The receiving watershed is the Lower Chocheco (Cocheco) River. 
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The area of the property is 0.45 acres and the area of the analysis is 0.90 acres. 
There were no wetlands identified on the site.  The current use is supported by municipal 
water and sewer. 

 
The soils are made up of WfB – Windsor Loamy Fine Sand, which is classified as 

Hydrologic Soil Group (HSG) A, CfD – Charlton Fine Sandy Loam which is classified as 
HSG B, and SfC – Suffield silt loam, which is classified as Hydrologic Soil Group C, based 
on the USDA, NRCS Websoil.  

 
Final Reach #100: 

 
 Subcatchment #1 consists of the northern portion of the analysis and is defined 
by the runoff that drains to the existing catch basin #1745 in front of the residence. 
Although the catch basin is modelled as a reach, the runoff from this subcatchment in 
the analysis may not be the total amount runoff that reaches this point. The discharge 
from the reach in the model is sent directly to the final reach.  
 
Final Reach #200: 
 

Subcatchment #2 consists of the southern portion of the analysis and is modelled 
directly to the analysis reach at the curb-line.  This is likewise routed directly to the final 
reach. 

 
Final Reach #200 is a combination of surface runoff and runoff that is intercepted 

by the MS4 drainage system and used for comparative purposes. 
 
2.0 Proposed Conditions Analysis:  

 
Reference:  Sheet W2 - Proposed Conditions Watershed Plan (Enclosed) 
   Proposed Site Plan  
   Proposed Site Detail Plans 
 

The proposed conditions analysis consists of 6 subcatchments.  Subcatchment #1 
and #2 are the remaining area of the Existing Conditions subcatchments that are not 
diverted by the proposed development.  Subcatchment #3 and #4 are defined by the 
location of the four-unit building and divided by diversion swales and catch basins.  The 
catch basins are modelled as ponds and routed to the sand filter system. 

 
The fifth subcatchment (Subcatchment #11) is captured in two catch basins, Catch 

Basin #1 and #2 which are an integral part of the sand filter. Although two catch basins, 
this is modelled as one pond, Pond #101.  The two catch basins are connected by a 12-
inch HDPE N-12 Perforated Distribution Pipe. 

 
 
 



21-133 Knox Marsh Development, LLC – 757 Central Avenue Page 4 
Drainage Analysis and Erosion & Sediment Control Plan Rev: May 12, 2022 
   
 
Sand Filter System (Pond #101) 

 
Pond #101 is a proprietary sand filter designed based in part on a filtration system 

developed by the City of Dover, Engineering Department, Community Services, and in 
part on the NHDES Stormwater Manuals and other published resources.  Prior to the 
above referenced culvert distribution pipe, each of the catch basins are designed to have 
four foot sumps and to be installed with hoods or snouts.  This pre-treatment is critical 
in keeping gross solids and heavy sediment from entering the system distribution culvert. 
The crushed three-quarter inch stone envelope around the level perforated culvert pipe 
distributes the pre-treated runoff over the top of the sand filter.  The distribution and 
sand filter layers are separated by Mirafi S600 non-woven geotechnical fabric.  Under the 
sand filter, an underdrain pipe intercepts the runoff where it is then discharged.  The six-
inch underdrain, installed with two clean-outs, is wrapped in a three-quarter inch stone 
blanket and non-woven geotechnical fabric.  Although the HydroCad model does not take 
into consideration any exfiltration, it is anticipated that during times of the year surface 
water runoff will also be infiltrated to ground water.  A time-of-concentration (Tc) for the 
subcatchments contributing to the sand filter have been assigned as 100 minutes.  Larger 
Tc’s are utilized for porous pavement designs which is well documented.  Until such time 
as research can be completed on the timing of these sand filters, a more conservative Tc 
was utilized.   
 
Final Reach #100: 

 
 The discharge from the sand filter is through a culvert pipe from DMH #1 and DMH 
#2 to existing catch basin #1745.  
 
Final Reach #200: 

 
Final Reach #200 is a combination of surface runoff and runoff that is intercepted 

by the MS4 drainage system and used for comparative purposes. Surface runoff is a result 
of runoff from the remaining areas of Subcatchment #2.   
 
Summary 
 
The sand filter captures all of the runoff from the proposed pavement and the roofs of 
units 1-4.  This runoff is pretreated in the deep sump of the catch basins and treated in 
the sand filter before discharge into the municipal drainage system. The roof from the 
buildings, existing and proposed, do not require treatment.  The peak rate of runoff from 
the proposal is reduced in the five storm events analyzed comparing pre-conditions to 
post-conditions. 
 
This sand filter is not anticipated to infiltrate runoff into the soil and exfiltration has not 
been used in the model.  Sand Filters of this nature have been found to infiltrate 
unexpected amounts of runoff into the soil.   
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3.0  FULL COMPARATIVE ANALYSIS  
 
ANALYSIS  COMPONENT  PEAK RATE DISCHARGE (Cubic Feet / Second)  
 2 Yr 10 Yr 25 Yr 50 Yr. 100 Yr. 
 
Final Reach #100  Existing 0.69 1.32 1.84  2.32  2.90  
 Proposed 0.62 1.12  1.52  1.90  2.34 
 
Final Reach #200  Existing 1.53 2.98 4.20 5.34   6.69  
 Proposed 0.75 1.42  1.97 2.48   3.10 
 
   
ANALYSIS               COMPONENT   VOLUME (ACRE FEET)  
 2 Yr  
 
Final Reach #100  Existing 0.056  
 Proposed 0.137  
 
Final Reach #200  Existing 0.124  
 Proposed 0.149  
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4.0 EROSION & SEDIMENT CONTROL PLANS 
 BEST MANAGEMENT PRACTICES (BMP’s) 
 
 Reference: Proposed Site Plan and Grading Plan 
   Erosion & Sediment Control Plan 
   Erosion & Sediment Control Details    

 
The proposed site development is protected from erosion and the abutting 

properties are protected from sediment by the use of Best Management Practices as 
outlined in the New Hampshire Stormwater Manual, Volume 2, Post-Construction Best 
Management Practices Selection & Design (December 2008, NHDES & US EPA); and City 
of Dover Chapter 149-14 A, Stormwater Management, Erosion Control, and Flood 
Hazards.  Any area disturbed by construction will be re-stabilized within 14 
calendar days and abutting properties will not be adversely affected by this 
development.  All disturbed soils within 100 feet of surface waters or wetlands 
will be temporarily or permanently stabilized within 7 calendar days. Erosion 
and sediment control measures shall be installed prior to any soil land 
disturbance and must be reviewed and approved by the City of Dover 
Community Services Department. All swales and drainage structures will be 
constructed and stabilized prior to having run-off directed to them.  Reference 
is also made to the Stormwater System Operation Inspection & Maintenance Manual 
which has been written specifically for this project and available to the owner. 

 
As this proposed site redevelopment will disturb less than one acre of land, a Notice 

of Intent does not need to be submitted to the US EPA.  This project will not be covered 
by the Construction General Permit. As this project proposes less than 100,000 square 
feet of impact it does not require an issued permit by NHDES AoT, however construction 
is governed by a General Permit by Rule under NH RSA 485-A:17.  Either a Stormwater 
Pollution Prevention Plan (SWPPP) or a Stormwater Management Plan (SWMP) as 
required by the City of Dover will be required.  In either case, the requirements of Chapter 
149-14 A will be included in the plan. 

 
Silt Fence  
 

The plan set demonstrates the location of silt fence for sediment control.  The 
Erosion and Sediment Control Details, Sheet E-101, has the specifications for installation 
and maintenance of the silt fence.  It is noted that the City of Dover prefers the mulch 
berms below as well as the Filtrexx product. 
 
Erosion Control Mix Berm 
 
 As an alternative to the Silt Fence, an Erosion Control Mix Berm can be utilized as 
a perimeter control.  The specifications can be found on Sheet E-101. 
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Underground Sand Filter (Dover, NH Design) 
 
Description:  The intent of a sand filter in general is to treat surface water runoff to 
enhance the water quality prior to discharge into the environment.  In this instance of 
the Dover, New Hampshire inspired Sand Filter Design, the intent is to pre-treat runoff 
for gross solids, litter and trash, and course sediment in a catch basin with deep sumps 
and hoods, and to remove additional finer sediment through distribution through 
crushed stone to and through a sand filter.  After filtration, any runoff that cannot 
infiltrate into the soil will be intercepted by an underdrain where it is discharged 
through a drain manhole and culvert pipe to a gravity day-light.  The underdrain system 
will be equipped with multiple clean-outs.  During construction it is important that the 
ground surface not be exposed to traffic or construction equipment to preserve the 
infiltration capabilities, if any, of the existing soil.  Construction specifications are 
included in the plan set and reference is made to New Hampshire Stormwater Manual, 
Volume 2, 4-3 Treatment Practices, 4b Underground Sand Filter System and EPA Storm 
Water Technology Fact Sheet, Sand Filter.   
 
The Dover, NH Sand Filter is intended to be treated as a Low Impact Development 
design feature and each catch basin will accept runoff from an area less than ¼ acre to 
maximize the pre-treatment capabilities of the deep sumps and hoods and to treat 
surface water runoff as close to the source as source.  The storage capacity of the sand 
filter is to be designed to accept the Water Quality Volume. (WQV)  This application is 
appropriate in redevelopment site situations where Green Infrastructure applications 
such as a rain garden or gravel wetland is not practical. 
 
Maintenance Considerations:   
Sand Filters should be inspected at least twice annually and following any rainfall event 
exceeding 2.5 inches in a twenty-four hour period.  Maintenance rehabilitation will be 
conducted as warranted by each inspection.  Trash and debris will be removed at each 
inspection from the catch basin grates and semi-annually from the sumps.  The initial 
inspiration of the Dover NH Sand Filter was that it can be maintained by equipment 
normally owned by the municipality commonly used for catch basin / drain manhole 
maintenance.  A maintenance / access port in the hood is a critical component of the 
design so that hose and hydraulic cleaning can be conducted in the distribution culvert. 
 
On an annual basis the infiltration capabilities need to be confirmed by evaluation the 
drawdown time.  If the sand filter system does not drain within 72-hours following a 
rainfall event, a qualified professional will assess the condition of the sand filter to 
determine measures required to restore the functionality.  This is normally the direct 
result of sediment accumulation which will be removed to restore the filter media ratio. 
 
Also on an annual basis the vegetation growth in an around the level spreader should 
be inspected to ensure healthy condition and proper operation.  Invasive species need 
to be removed along with dead or diseased vegetation. 
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Vegetated Stabilization 
 

All areas that are disturbed during construction will be stabilized with vegetated 
material within 30 days of breaking ground.  Construction will be managed in such a 
manner that erosion is prevented and that no abutter’s property will be subjected to any 
siltation, unless otherwise permitted.  All areas to be planted with grass for long-term 
cover will follow the specification and on Sheet E-102 using seeding mixture C, as follows: 
 
 Mixture   Pounds   Pounds per 
     per Acre  1,000 Sq. Ft. 

Tall Fescue   24   0.55 
Creeping Red Fescue 24   0.55 
Total    48   1.10 

 
 
Conservation Mix 
 

Mixture   Pounds  Pounds per 
     per Acre  1,000 Sq. Ft. 

 
Tall Fescue   15   0.35 
Creeping Red Fescue 15   0.35 
Annual Ryegrass    5   0.12 
Perennial Ryegrass    5   0.12 
Kentucky Bluegrass  15   0.35 
White Clover     7   0.16 

 Total    62   1.45 
 
Conservation Mix will be used to stabilize all 2:1 slopes and all land area disturbed 
within the wetland buffer. (If applicable) 
 
Stabilized Construction Entrance 
 
A temporary gravel construction entrance provides an area where mud can be dislodged 
from tires before the vehicle leaves the construction site to reduce the amount of mud 
and sediment transported onto paved municipal and state roads.  The stone size for the 
pad should be between 1 and 2-inch coarse aggregate, and the pad itself constructed to 
a minimum length of 50’ for the full width of the access road.  The aggregate should be 
placed at least six inches thick.  A plan view and profile are shown on Sheet E-102- 
Erosion and Sediment Control Detail Plan.  
 
Environmental Dust Control 
 

Dust will be controlled on the site by the use of multiple Best Management 
Practices.  Mulching and temporary seeding will be the first line of protection to be utilized 
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where problems occur.  If dust problems are not solved by these applications, the use of 
water and calcium chloride can be applied.  Calcium chloride will be applied at a rate that 
will keep the surface moist but not cause pollution. 
 
Inlet Protection / Storm Drain Inlets 
 
 Storm drain inlet protection will be installed per the Erosion & Sediment Control 
Details as a sediment barrier installed around a storm drain inlet, catch basin, or curb inlet 
to reduce sediment intrusion into a system after it has been constructed and existing catch 
basins.  These are to be constructed in accordance with the Erosion & Sediment Control 
Details, Sheet E-101 and maintained after every rain event. 
 
 At a minimum, you must comply with following (EPA CGP Part 2.1.2.9.b) “Clean, or 
remove and replace, the protection measures as sediment accumulates, the filter becomes 
clogged, and/or performance is compromised.  Where there is evidence of sediment 
accumulation adjacent to the inlet protection measure, you must remove the deposited 
sediment by the end of the same work day in which it is found or by the end of the 
following work day if removal by the same work day is not feasible.” 
 
 It is vital in the construction of this site that the existing MS4 drainage system not 
be impacted by sediment.  See also sediment track out below. 
 
Sediment Track-Out / Stabilized Construction Entrance / Exit 
 

A temporary gravel construction entrance provides an area where mud can be 
dislodged from tires before the vehicle leaves the construction site to reduce the amount 
of mud and sediment transported onto paved municipal and state roads.  The stone size 
for the pad should be between 1 and 2-inch coarse aggregate, and the pad itself 
constructed to a minimum length of 50’ for the full width of the access road.  The 
aggregate should be placed at least six inches thick.  A plan view and profile are shown 
on Construction Details Plan. The Construction Exit will be maintained in a condition that 
will prevent tracking of sediment onto the public highway. When the control pad becomes 
ineffective, the stone should be removed along with the collected soil material, regraded 
on site, and stabilized. A plan view and profile are shown on the Construction Details Plan 
in E-101 Erosion & Sediment Control Details. 
 
Off-site Vehicle Tracking: A stabilized construction entrance has been provided to help 
reduce vehicle tracking of sediments. The paved street adjacent to the site entrance will 
be swept every other week or as necessary to remove any excess mud, dirt or rock 
tracked from the site. After the binder pavement has been placed, any construction 
activity that causes the tracking of sediments will also result in street sweeping.  
Pavement should be swept prior to surface pavement and periodically to remove 
materials. Dump trucks hauling material from the construction site will be covered with a 
tarpaulin. 
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At a minimum, you must provide for maintenance that meets the following (EPA 
CGP Part 2.1.2.3.d) “Where sediment has been tracked-out from your site onto the surface 
of off-site streets, other paved areas, and sidewalks, you must remove the deposited 
sediment by the end of the same work day in which the track-out occurs or by the end of 
the next work day if track-out occurs on a non-work day. You must remove the track-out 
by sweeping, shoveling, or vacuuming these surfaces, or by using other similarly effective 
means of sediment removal. You are prohibited from hosing or sweeping tracked-out 
sediment into any stormwater conveyance (unless it is connected to a sediment basin, 
sediment trap, or similarly effective control), storm drain inlet, or surface water.” 

 
Stockpiled Sediment or Soil 
 
 Stockpiled materials including topsoil, excavated materials, borrow materials 
imported onto the site, construction aggregates, and sediment removed from temporary 
sediment traps will be located in designated areas at least 50 feet away form concentrated 
flows.  All stockpiles will have erosion protection in the form of silt fence and diversion 
swales will be applied to protect the material and surrounding areas. Inactive stockpiles 
will be seeded for temporary stabilization.  Erosion control measures will be inspected in 
accordance with the schedule for all other activities on site. 
 
 At a minimum, you must comply with following (EPA CGP Part 2.1.2.4d) “Do no 
hose down or sweep soil or sediment accumulated on pavement or other impervious 
surfaces into any stormwater conveyance (unless connected to a sediment basin, sediment 
trap, or similar effective control,) storm drain inlet, or surface water.” 
 
Dewatering Practices 
 
 Dewatering practices are not known to be required on this site.  If during 
construction this becomes required, an addendum will be published specific for the 
requirements.  As a general rule, ground water that needs to be removed from an 
excavation will be pumped to a sediment basin or a storm drain inlet prior to discharge 
from the site. 
 
 At a minimum, you must comply with following (EPA CGP Part 2.1.3.4) “With 
backwash water, either haul it away for disposal or return it to the beginning of the 
treatment process; and replace and clean the filter media used in dewatering devices 
when the pressure differential equals or exceeds the manufacturer’s specifications.” 
 
 Regarding dewatering practices in the State of New Hampshire, specifically see 
Construction General Permit Section 9.1.2 NHR12000 State of New Hampshire and 
“Clarification of Section 9.1.2 … and other New Hampshire specific information for the 
U.S. EPA 2012 NPDES Construction General Permit (CGP), May 3, 2012” 
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Drainage Swales / Stormwater Conveyance Channels 
 
Drainage swales will be stabilized with vegetation for long term cover as outlined below, 
and on Sheet E-102 using seed mixture C.  As a general rule, velocities in the swale 
should not exceed 3.0 feet per second for a vegetated swale although velocities as high 
as 4.5 FPS are allowed under certain soil conditions (If applicable). 
 
Construction Sequence  
 

1.  Cut and remove trees in construction area only as required. 
 
2.  Construct and/or install temporary and permanent sediment erosion and 

detention control facilities as required. 
 
3.  Erosion, sediment and detention control facility shall be installed & 

stabilized prior to any earth moving operation & or directing runoff to 
them. 

 
4.  Clear, cut and dispose of debris in approved facility. 
 
5.  Construct temporary culverts as required, or directed. 
 
6.  Construct roadways for access to desired construction areas. All roads 

shall be stabilized immediately. 
 
7.  Install pipe and construction associated appurtenances as required or 

directed. Install rain gardens. All disturbed areas shall stabilized 
immediately after grading. 

 
8.  Begin permanent and temporary seeding and mulching. All cut and fill 

slopes and disturbed areas shall be seeded or mulched as required, or 
directed. No area is allowed to be disturbed for a length of time that 
exceeds 60 days before being stabilized. Daily, or as required.  All 
roadways and parking areas shall be stabilized within 72 hours of 
achieving finished grades.  All cut and fill slopes shall be stabilized within 
72 hours of achieving finished grades. 

 
9.  Construct temporary berms, drains ditches, silt fences, sediment traps, 

etc. mulch and seed as required. 
 
10.  Inspect and maintain all erosion and sediment control measures during 

construction. 
 
11.  Complete permanent seeding and landscaping. 
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12.  Remove temporary erosion control measures after seeding areas have 
established themselves and site improvements are complete. 

 
13. Smooth and revegetate all disturbed areas. 
 
14. Finish paving all roadways. 

 
Temporary Erosion Control Measures 

 
1. The smallest practical area of land shall be exposed at any one time. 
 
2. Erosion, sediment control measures shall be installed as shown on the 

plans and at locations as required, or directed by the engineer. 
 
3. All disturbed areas shall be returned to original grades and elevations.  

Disturbed areas shall be loamed with a minimum of 4” of loam and 
seeded with not less than 1.10 pound of seed per 1,000 square feet (48 
pounds per acre) of area. 

 
4. Silt fences and other barriers shall be inspected periodically and after 

every rainstorm during the life of the project.  All damaged areas shall be 
repaired, sediment deposits shall periodically be removed and properly 
disposed of. 

 
5. After all disturbed areas have been stabilized, the temporary erosion 

control measures are to be removed and the area disturbed by the 
removal smoothed and re-vegetated. 

 
6. Areas must be seeded and mulched within 5 days of final grading, 

permanently stabilized within 3 days of final grading, or temporarily 
stabilized within 14 days of initial disturbance of soil. 

 
Inspection and Maintenance Schedule 
 

Sediment control measures will be inspected during and after storm events to 
ensure that the practice still has integrity and is not allowing sediment to pass.  Depending 
on SWPPP criteria, all controls will be inspected either once every 7 days or once every 
14 days and after storm events. Inspection reports must be submitted to Town of 
Barrington Code Enforcement. Sediment build-up in swales and level spreaders will be 
removed if it is deeper than six inches.   See also Stormwater System Operation: 
Inspection & Maintenance Manual published separately also by Berry Surveying & 
Engineering.  See also Storm Water Pollution Prevention Plan (SWPPP) and / or 
Stormwater Management Plan (SWMP) developed in accordance with EPA NPDES or City 
of Dover requirements. 
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Corrective Action measures will be made in accordance with Stormwater 
Management Plan (SWMP) / SWPPP requirements and records maintained on site by the 
Contractor.  
 
5.0 CONCLUSION 
 
 Peak rates of runoff flow are reduced in the post-construction analysis / condition, 
as compared to the pre-construction peak rates of runoff flow at Final Reach #100 & 
#200.  This reduction occurs during the 2 Yr, 10 Yr, 25 Yr, 50 Yr, and 100 Yr/24 Hour 
extreme storm events due to the detention effect of the underground sand filter as well 
as lot specific storm water mitigation as shown on the development plans and details.  
Although the possibility of infiltration is unknown and not taken into consideration in the 
HydroCad model, there may in fact be infiltration with the underground sand filter. Per 
Env-Wq 1507.05(b)(1)(a) the channel protection volume is satisfied by the 2-year, 24-
hour post-development peak flow rate generated from the proposed disturbance being 
less than the 2-year, 24-hour pre-development peak flow rate and the 2 year, 24-hour 
post-development storm volume has not increased over the pre-development volume by 
more than 0.1 acre-feet. 
 
 A Site Specific, Terrain Alteration Permit (RSA 485: A-17) is not required for this 
site plan due to the area of disturbance being less than 100,000 SF and the site will 
operate as a General Permit by Rule under this rule.  Because the site impact is less than 
one acre, a Notice of Intent with the EPA is not required but the site will operation in 
accordance with the City of Dover Chapter 153-14 A Stormwater Management, Erosion 
Control, and Flood Hazards and the approved Stormwater Management Plan. 
 
Respectfully Submitted, 
BERRY SURVEYING & ENGINEERING 
 
 
 
Christopher R. Berry, SIT 567   Kenneth A. Berry PE, LLS, 
Principal, President     CPSWQ, CPESC, CESSWI 

Principal, VP - Technical Operations 
 
 
 
Kevin R. Poulin, EIT 
Project Engineer 
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.092 39 >75% Grass cover, Good, HSG A  (1S, 2S)
0.077 61 >75% Grass cover, Good, HSG B  (1S, 2S)
0.227 74 >75% Grass cover, Good, HSG C  (1S, 2S)
0.123 98 Paved parking, HSG A  (1S, 2S)
0.144 98 Paved parking, HSG B  (1S, 2S)
0.074 98 Paved parking, HSG C  (1S, 2S)
0.008 98 Unconnected pavement, HSG C  (1S)
0.022 98 Unconnected roofs, HSG A  (1S, 2S)
0.014 98 Unconnected roofs, HSG C  (2S)
0.012 98 Water Surface, HSG C  (2S)
0.007 30 Woods, Good, HSG A  (1S)
0.040 55 Woods, Good, HSG B  (1S, 2S)
0.062 70 Woods, Good, HSG C  (1S, 2S)
0.901 78 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.243 HSG A 1S, 2S
0.261 HSG B 1S, 2S
0.396 HSG C 1S, 2S
0.000 HSG D
0.000 Other
0.901 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

0.092 0.077 0.227 0.000 0.000 0.396 >75% Grass cover, Good 1S, 2S
0.123 0.144 0.074 0.000 0.000 0.341 Paved parking 1S, 2S
0.000 0.000 0.008 0.000 0.000 0.008 Unconnected pavement 1S
0.022 0.000 0.014 0.000 0.000 0.036 Unconnected roofs 1S, 2S
0.000 0.000 0.012 0.000 0.000 0.012 Water Surface 2S
0.007 0.040 0.062 0.000 0.000 0.108 Woods, Good 1S, 2S
0.243 0.261 0.396 0.000 0.000 0.901 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 2
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=17,080 sf   53.25% Impervious   Runoff Depth>4.60"Subcatchment 1S: Subcatchment 1
   Flow Length=232'   Tc=9.5 min   CN=80   Runoff=1.84 cfs  0.150 af

Runoff Area=22,156 sf   36.89% Impervious   Runoff Depth>4.39"Subcatchment 2S: Subcachment #2
   Flow Length=240'   Tc=8.4 min   CN=78   Runoff=2.37 cfs  0.186 af

   Inflow=2.37 cfs  0.186 afReach 2R: Limit of Analysis
   Outflow=2.37 cfs  0.186 af

   Inflow=1.84 cfs  0.150 afReach 100R: Final Reach Ex CB 1745
   Outflow=1.84 cfs  0.150 af

   Inflow=4.20 cfs  0.336 afReach 200R: Final Reach
   Outflow=4.20 cfs  0.336 af

Total Runoff Area = 0.901 ac   Runoff Volume = 0.336 af   Average Runoff Depth = 4.48"
55.99% Pervious = 0.504 ac     44.01% Impervious = 0.396 ac
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Summary for Subcatchment 1S: Subcatchment 1

Runoff = 1.84 cfs @ 12.13 hrs,  Volume= 0.150 af,  Depth> 4.60"

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  25 Yr-24 Hr Rainfall=6.91"

Area (sf) CN Description
455 98 Unconnected roofs, HSG A
329 98 Unconnected pavement, HSG C

2,713 39 >75% Grass cover, Good, HSG A
232 61 >75% Grass cover, Good, HSG B

2,932 74 >75% Grass cover, Good, HSG C
4,146 98 Paved parking, HSG A
1,638 98 Paved parking, HSG B
2,527 98 Paved parking, HSG C

293 30 Woods, Good, HSG A
260 55 Woods, Good, HSG B

1,555 70 Woods, Good, HSG C
17,080 80 Weighted Average

7,985 46.75% Pervious Area
9,095 53.25% Impervious Area

784 8.62% Unconnected

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

1.1 17 0.1230 0.26 Sheet Flow, Segment 1
Grass: Short   n= 0.150   P2= 3.62"

4.8 46 0.1520 0.16 Sheet Flow, Segment 2
Woods: Light underbrush   n= 0.400   P2= 3.62"

2.1 37 0.1080 0.29 Sheet Flow, Segment 3
Grass: Short   n= 0.150   P2= 3.62"

1.2 82 0.0245 1.10 Shallow Concentrated Flow, Segment 4
Short Grass Pasture   Kv= 7.0 fps

0.3 50 0.0250 3.21 Shallow Concentrated Flow, Segment 5
Paved   Kv= 20.3 fps

9.5 232 Total
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Subcatchment 1S: Subcatchment 1

Runoff

Hydrograph

Time  (hours)
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Runoff=1.84 cfs @ 12.13 hrs
Type III 24-hr
25 Yr-24 Hr Rainfall=6.91"
Runoff Area=17,080 sf
Runoff Volume=0.150 af
Runoff Depth>4.60"
Flow Length=232'
Tc=9.5 min
CN=80

1.84 cfs @ 12.13 hrs
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Summary for Subcatchment 2S: Subcachment #2

Runoff = 2.37 cfs @ 12.12 hrs,  Volume= 0.186 af,  Depth> 4.39"

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  25 Yr-24 Hr Rainfall=6.91"

Area (sf) CN Description
501 98 Unconnected roofs, HSG A
600 98 Unconnected roofs, HSG C

1,292 39 >75% Grass cover, Good, HSG A
3,128 61 >75% Grass cover, Good, HSG B
6,947 74 >75% Grass cover, Good, HSG C
1,203 98 Paved parking, HSG A
4,650 98 Paved parking, HSG B

681 98 Paved parking, HSG C
1,470 55 Woods, Good, HSG B
1,146 70 Woods, Good, HSG C

538 98 Water Surface, HSG C
22,156 78 Weighted Average
13,983 63.11% Pervious Area

8,173 36.89% Impervious Area
1,101 13.47% Unconnected

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

1.0 12 0.0800 0.21 Sheet Flow, Segment 1
Grass: Short   n= 0.150   P2= 3.62"

2.8 27 0.2000 0.16 Sheet Flow, Segment 2
Woods: Light underbrush   n= 0.400   P2= 3.62"

1.3 22 0.1360 0.29 Sheet Flow, Segment 3
Grass: Short   n= 0.150   P2= 3.62"

2.7 36 0.0556 0.22 Sheet Flow, Segment 4
Grass: Short   n= 0.150   P2= 3.62"

0.6 143 0.0420 4.16 Shallow Concentrated Flow, Segment 4
Paved   Kv= 20.3 fps

8.4 240 Total
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Subcatchment 2S: Subcachment #2

Runoff

Hydrograph

Time  (hours)
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Runoff=2.37 cfs @ 12.12 hrs
Type III 24-hr
25 Yr-24 Hr Rainfall=6.91"
Runoff Area=22,156 sf
Runoff Volume=0.186 af
Runoff Depth>4.39"
Flow Length=240'
Tc=8.4 min
CN=78

2.37 cfs @ 12.12 hrs
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Summary for Reach 2R: Limit of Analysis

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.509 ac, 36.89% Impervious,  Inflow Depth > 4.39"    for  25 Yr-24 Hr event
Inflow = 2.37 cfs @ 12.12 hrs,  Volume= 0.186 af
Outflow = 2.37 cfs @ 12.12 hrs,  Volume= 0.186 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2

Reach 2R: Limit of Analysis

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.509 ac
Inflow=2.37 cfs @ 12.12 hrs
Outflow=2.37 cfs @ 12.12 hrs

2.37 cfs @ 12.12 hrs
2.37 cfs @ 12.12 hrs
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Summary for Reach 100R: Final Reach Ex CB 1745

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.392 ac, 53.25% Impervious,  Inflow Depth > 4.60"    for  25 Yr-24 Hr event
Inflow = 1.84 cfs @ 12.13 hrs,  Volume= 0.150 af
Outflow = 1.84 cfs @ 12.13 hrs,  Volume= 0.150 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2

Reach 100R: Final Reach Ex CB 1745
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Inflow Area=0.392 ac
Inflow=1.84 cfs @ 12.13 hrs
Outflow=1.84 cfs @ 12.13 hrs

1.84 cfs @ 12.13 hrs
1.84 cfs @ 12.13 hrs
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Summary for Reach 200R: Final Reach

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.901 ac, 44.01% Impervious,  Inflow Depth > 4.48"    for  25 Yr-24 Hr event
Inflow = 4.20 cfs @ 12.12 hrs,  Volume= 0.336 af
Outflow = 4.20 cfs @ 12.12 hrs,  Volume= 0.336 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2

Reach 200R: Final Reach

Inflow
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Inflow Area=0.901 ac
Inflow=4.20 cfs @ 12.12 hrs
Outflow=4.20 cfs @ 12.12 hrs

4.20 cfs @ 12.12 hrs
4.20 cfs @ 12.12 hrs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 2
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=17,080 sf   53.25% Impervious   Runoff Depth>1.73"Subcatchment 1S: Subcatchment 1
   Flow Length=232'   Tc=9.5 min   CN=80   Runoff=0.69 cfs  0.056 af

Runoff Area=22,156 sf   36.89% Impervious   Runoff Depth>1.59"Subcatchment 2S: Subcachment #2
   Flow Length=240'   Tc=8.4 min   CN=78   Runoff=0.85 cfs  0.067 af

   Inflow=0.85 cfs  0.067 afReach 2R: Limit of Analysis
   Outflow=0.85 cfs  0.067 af

   Inflow=0.69 cfs  0.056 afReach 100R: Final Reach Ex CB 1745
   Outflow=0.69 cfs  0.056 af

   Inflow=1.53 cfs  0.124 afReach 200R: Final Reach
   Outflow=1.53 cfs  0.124 af

Total Runoff Area = 0.901 ac   Runoff Volume = 0.124 af   Average Runoff Depth = 1.65"
55.99% Pervious = 0.504 ac     44.01% Impervious = 0.396 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 2
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=17,080 sf   53.25% Impervious   Runoff Depth>3.29"Subcatchment 1S: Subcatchment 1
   Flow Length=232'   Tc=9.5 min   CN=80   Runoff=1.32 cfs  0.108 af

Runoff Area=22,156 sf   36.89% Impervious   Runoff Depth>3.10"Subcatchment 2S: Subcachment #2
   Flow Length=240'   Tc=8.4 min   CN=78   Runoff=1.68 cfs  0.131 af

   Inflow=1.68 cfs  0.131 afReach 2R: Limit of Analysis
   Outflow=1.68 cfs  0.131 af

   Inflow=1.32 cfs  0.108 afReach 100R: Final Reach Ex CB 1745
   Outflow=1.32 cfs  0.108 af

   Inflow=2.98 cfs  0.239 afReach 200R: Final Reach
   Outflow=2.98 cfs  0.239 af

Total Runoff Area = 0.901 ac   Runoff Volume = 0.239 af   Average Runoff Depth = 3.19"
55.99% Pervious = 0.504 ac     44.01% Impervious = 0.396 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 2
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=17,080 sf   53.25% Impervious   Runoff Depth>4.60"Subcatchment 1S: Subcatchment 1
   Flow Length=232'   Tc=9.5 min   CN=80   Runoff=1.84 cfs  0.150 af

Runoff Area=22,156 sf   36.89% Impervious   Runoff Depth>4.39"Subcatchment 2S: Subcachment #2
   Flow Length=240'   Tc=8.4 min   CN=78   Runoff=2.37 cfs  0.186 af

   Inflow=2.37 cfs  0.186 afReach 2R: Limit of Analysis
   Outflow=2.37 cfs  0.186 af

   Inflow=1.84 cfs  0.150 afReach 100R: Final Reach Ex CB 1745
   Outflow=1.84 cfs  0.150 af

   Inflow=4.20 cfs  0.336 afReach 200R: Final Reach
   Outflow=4.20 cfs  0.336 af

Total Runoff Area = 0.901 ac   Runoff Volume = 0.336 af   Average Runoff Depth = 4.48"
55.99% Pervious = 0.504 ac     44.01% Impervious = 0.396 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 2
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=17,080 sf   53.25% Impervious   Runoff Depth>5.87"Subcatchment 1S: Subcatchment 1
   Flow Length=232'   Tc=9.5 min   CN=80   Runoff=2.32 cfs  0.192 af

Runoff Area=22,156 sf   36.89% Impervious   Runoff Depth>5.63"Subcatchment 2S: Subcachment #2
   Flow Length=240'   Tc=8.4 min   CN=78   Runoff=3.02 cfs  0.239 af

   Inflow=3.02 cfs  0.239 afReach 2R: Limit of Analysis
   Outflow=3.02 cfs  0.239 af

   Inflow=2.32 cfs  0.192 afReach 100R: Final Reach Ex CB 1745
   Outflow=2.32 cfs  0.192 af

   Inflow=5.34 cfs  0.431 afReach 200R: Final Reach
   Outflow=5.34 cfs  0.431 af

Total Runoff Area = 0.901 ac   Runoff Volume = 0.431 af   Average Runoff Depth = 5.74"
55.99% Pervious = 0.504 ac     44.01% Impervious = 0.396 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 2
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=17,080 sf   53.25% Impervious   Runoff Depth>7.41"Subcatchment 1S: Subcatchment 1
   Flow Length=232'   Tc=9.5 min   CN=80   Runoff=2.90 cfs  0.242 af

Runoff Area=22,156 sf   36.89% Impervious   Runoff Depth>7.15"Subcatchment 2S: Subcachment #2
   Flow Length=240'   Tc=8.4 min   CN=78   Runoff=3.80 cfs  0.303 af

   Inflow=3.80 cfs  0.303 afReach 2R: Limit of Analysis
   Outflow=3.80 cfs  0.303 af

   Inflow=2.90 cfs  0.242 afReach 100R: Final Reach Ex CB 1745
   Outflow=2.90 cfs  0.242 af

   Inflow=6.69 cfs  0.545 afReach 200R: Final Reach
   Outflow=6.69 cfs  0.545 af

Total Runoff Area = 0.901 ac   Runoff Volume = 0.545 af   Average Runoff Depth = 7.26"
55.99% Pervious = 0.504 ac     44.01% Impervious = 0.396 ac
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.086 39 >75% Grass cover, Good, HSG A  (1S, 2S)

0.080 61 >75% Grass cover, Good, HSG B  (3S, 4S, 11S)

0.116 74 >75% Grass cover, Good, HSG C  (1S, 2S, 3S, 4S, 11S)

0.100 98 Paved parking, HSG A  (1S, 2S)

0.148 98 Paved parking, HSG B  (1S, 3S, 4S, 11S)

0.174 98 Paved parking, HSG C  (1S, 11S)

0.051 98 Roofs, HSG A  (1S, 2S, 11S)

0.085 98 Roofs, HSG C  (1S, 2S, 3S, 4S, 11S)

0.006 30 Woods, Good, HSG A  (1S)

0.034 55 Woods, Good, HSG B  (3S, 4S, 11S)

0.021 70 Woods, Good, HSG C  (1S, 4S, 11S)

0.901 83 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.243 HSG A 1S, 2S, 11S

0.261 HSG B 1S, 3S, 4S, 11S

0.396 HSG C 1S, 2S, 3S, 4S, 11S

0.000 HSG D

0.000 Other

0.901 TOTAL AREA



21-133 Proposed Drainage
  Printed  5/12/2022Prepared by Berry Surveying & Engineering (Rev 4/14/22)

Page 4HydroCAD® 10.00-22  s/n 07605  © 2018 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.086 0.080 0.116 0.000 0.000 0.282 >75% Grass cover, Good 1S, 2S, 

3S, 4S, 

11S

0.100 0.148 0.174 0.000 0.000 0.422 Paved parking 1S, 2S, 

3S, 4S, 

11S

0.051 0.000 0.085 0.000 0.000 0.136 Roofs 1S, 2S, 

3S, 4S, 

11S

0.006 0.034 0.021 0.000 0.000 0.061 Woods, Good 1S, 3S, 

4S, 11S

0.243 0.261 0.396 0.000 0.000 0.901 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 101P 142.96 142.10 50.0 0.0172 0.012 8.0 0.0 0.0

2 101P 143.13 143.13 62.0 0.0000 0.012 6.0 0.0 0.0

3 101P 146.65 146.65 60.0 0.0000 0.012 8.0 0.0 0.0

4 C03P 147.25 146.70 45.0 0.0122 0.012 8.0 0.0 0.0

5 C04P 146.60 146.25 58.2 0.0060 0.012 8.0 0.0 0.0

6 D02P 142.00 141.24 53.7 0.0142 0.012 8.0 0.0 0.0
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 2
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=10,983 sf   71.16% Impervious   Runoff Depth>4.94"Subcatchment 1S: Subcatchment 1
   Tc=6.0 min   CN=83   Runoff=1.40 cfs  0.104 af

Runoff Area=5,005 sf   36.38% Impervious   Runoff Depth>3.75"Subcatchment 2S: Subcachment #2
   Flow Length=180'   Tc=8.4 min   CN=72   Runoff=0.46 cfs  0.036 af

Runoff Area=5,043 sf   51.79% Impervious   Runoff Depth>4.63"Subcatchment 3S: Subcatchment 3
   Tc=100.0 min   CN=81   Runoff=0.18 cfs  0.045 af

Runoff Area=7,870 sf   46.33% Impervious   Runoff Depth>4.52"Subcatchment 4S: Subcatchment 4
   Tc=100.0 min   CN=80   Runoff=0.28 cfs  0.068 af

Runoff Area=10,346 sf   81.45% Impervious   Runoff Depth>5.98"Subcatchment 11S: Subcatchment 11
   Tc=100.0 min   CN=93   Runoff=0.46 cfs  0.118 af

   Inflow=0.46 cfs  0.036 afReach 2R: Limit of Analysis
   Outflow=0.46 cfs  0.036 af

   Inflow=1.52 cfs  0.333 afReach 100R: Final Reach Ex CB 1745
   Outflow=1.52 cfs  0.333 af

   Inflow=1.97 cfs  0.369 afReach 200R: Final Reach
   Outflow=1.97 cfs  0.369 af

Peak Elev=147.36'  Storage=1,792 cf   Inflow=0.91 cfs  0.231 afPond 101P: Dover, NH Sand Filter
   Primary=0.33 cfs  0.186 af   Secondary=0.53 cfs  0.043 af   Outflow=0.86 cfs  0.229 af

Peak Elev=147.58'  Storage=0.000 af   Inflow=0.18 cfs  0.045 afPond C03P: Catch Basin #3
8.0"  Round Culvert  n=0.012  L=45.0'  S=0.0122 '/'   Outflow=0.18 cfs  0.045 af

Peak Elev=147.46'  Storage=0.000 af   Inflow=0.45 cfs  0.113 afPond C04P: Catch Basin #4
8.0"  Round Culvert  n=0.012  L=58.2'  S=0.0060 '/'   Outflow=0.45 cfs  0.113 af

Peak Elev=142.60'  Storage=0.000 af   Inflow=0.86 cfs  0.229 afPond D02P: Drain Manhole #2
8.0"  Round Culvert  n=0.012  L=53.7'  S=0.0142 '/'   Outflow=0.86 cfs  0.229 af

Total Runoff Area = 0.901 ac   Runoff Volume = 0.371 af   Average Runoff Depth = 4.94"
38.03% Pervious = 0.343 ac     61.97% Impervious = 0.558 ac
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Summary for Subcatchment 1S: Subcatchment 1

Runoff = 1.40 cfs @ 12.09 hrs,  Volume= 0.104 af,  Depth> 4.94"

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  25 Yr-24 Hr Rainfall=6.91"

Area (sf) CN Description
1,319 98 Roofs, HSG A

253 98 Roofs, HSG C
2,255 39 >75% Grass cover, Good, HSG A

499 74 >75% Grass cover, Good, HSG C
3,349 98 Paved parking, HSG A

836 98 Paved parking, HSG B
2,058 98 Paved parking, HSG C

277 30 Woods, Good, HSG A
137 70 Woods, Good, HSG C

10,983 83 Weighted Average
3,168 28.84% Pervious Area
7,815 71.16% Impervious Area

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

6.0 Direct Entry, Segment #1

Subcatchment 1S: Subcatchment 1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 Yr-24 Hr Rainfall=6.91"
Runoff Area=10,983 sf
Runoff Volume=0.104 af
Runoff Depth>4.94"
Tc=6.0 min
CN=83

1.40 cfs



Type III 24-hr  25 Yr-24 Hr Rainfall=6.91"21-133 Proposed Drainage
  Printed  5/12/2022Prepared by Berry Surveying & Engineering (Rev 4/14/22)

Page 8HydroCAD® 10.00-22  s/n 07605  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: Subcachment #2

Runoff = 0.46 cfs @ 12.12 hrs,  Volume= 0.036 af,  Depth> 3.75"

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  25 Yr-24 Hr Rainfall=6.91"

Area (sf) CN Description
507 98 Roofs, HSG A
318 98 Roofs, HSG C

1,490 39 >75% Grass cover, Good, HSG A
1,694 74 >75% Grass cover, Good, HSG C

996 98 Paved parking, HSG A
5,005 72 Weighted Average
3,184 63.62% Pervious Area
1,821 36.38% Impervious Area

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

7.4 100 0.0350 0.23 Sheet Flow, Segment 1
Grass: Short   n= 0.150   P2= 3.62"

0.9 59 0.0250 1.11 Shallow Concentrated Flow, Segment 2
Short Grass Pasture   Kv= 7.0 fps

0.1 21 0.0480 4.45 Shallow Concentrated Flow, Segment 3
Paved   Kv= 20.3 fps

8.4 180 Total

Subcatchment 2S: Subcachment #2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 Yr-24 Hr Rainfall=6.91"
Runoff Area=5,005 sf
Runoff Volume=0.036 af
Runoff Depth>3.75"
Flow Length=180'
Tc=8.4 min
CN=72

0.46 cfs
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Summary for Subcatchment 3S: Subcatchment 3

Runoff = 0.18 cfs @ 13.30 hrs,  Volume= 0.045 af,  Depth> 4.63"

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  25 Yr-24 Hr Rainfall=6.91"

Area (sf) CN Description
1,131 61 >75% Grass cover, Good, HSG B

592 74 >75% Grass cover, Good, HSG C
1,892 98 Paved parking, HSG B

708 55 Woods, Good, HSG B
720 98 Roofs, HSG C

5,043 81 Weighted Average
2,431 48.21% Pervious Area
2,612 51.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
100.0 Direct Entry, Direct Entry

Subcatchment 3S: Subcatchment 3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 Yr-24 Hr Rainfall=6.91"
Runoff Area=5,043 sf
Runoff Volume=0.045 af
Runoff Depth>4.63"
Tc=100.0 min
CN=81

0.18 cfs
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Summary for Subcatchment 4S: Subcatchment 4

Runoff = 0.28 cfs @ 13.30 hrs,  Volume= 0.068 af,  Depth> 4.52"

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  25 Yr-24 Hr Rainfall=6.91"

Area (sf) CN Description
2,106 61 >75% Grass cover, Good, HSG B

949 74 >75% Grass cover, Good, HSG C
2,926 98 Paved parking, HSG B

534 55 Woods, Good, HSG B
635 70 Woods, Good, HSG C
720 98 Roofs, HSG C

7,870 80 Weighted Average
4,224 53.67% Pervious Area
3,646 46.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
100.0 Direct Entry, Direct Entry

Subcatchment 4S: Subcatchment 4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 Yr-24 Hr Rainfall=6.91"
Runoff Area=7,870 sf
Runoff Volume=0.068 af
Runoff Depth>4.52"
Tc=100.0 min
CN=80

0.28 cfs
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Summary for Subcatchment 11S: Subcatchment 11

Runoff = 0.46 cfs @ 13.26 hrs,  Volume= 0.118 af,  Depth> 5.98"

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  25 Yr-24 Hr Rainfall=6.91"

Area (sf) CN Description
406 98 Roofs, HSG A
232 61 >75% Grass cover, Good, HSG B

1,315 74 >75% Grass cover, Good, HSG C
802 98 Paved parking, HSG B

5,525 98 Paved parking, HSG C
221 55 Woods, Good, HSG B
151 70 Woods, Good, HSG C

1,694 98 Roofs, HSG C
10,346 93 Weighted Average
1,919 18.55% Pervious Area
8,427 81.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
100.0 Direct Entry, Direct Entry for Sand Filter

Subcatchment 11S: Subcatchment 11

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 Yr-24 Hr Rainfall=6.91"
Runoff Area=10,346 sf
Runoff Volume=0.118 af
Runoff Depth>5.98"
Tc=100.0 min
CN=93

0.46 cfs
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Summary for Reach 2R: Limit of Analysis

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.115 ac, 36.38% Impervious,  Inflow Depth > 3.75"    for  25 Yr-24 Hr event
Inflow = 0.46 cfs @ 12.12 hrs,  Volume= 0.036 af
Outflow = 0.46 cfs @ 12.12 hrs,  Volume= 0.036 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2

Reach 2R: Limit of Analysis

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.115 ac
0.46 cfs

0.46 cfs
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Summary for Reach 100R: Final Reach Ex CB 1745

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.786 ac, 65.71% Impervious,  Inflow Depth > 5.08"    for  25 Yr-24 Hr event
Inflow = 1.52 cfs @ 12.09 hrs,  Volume= 0.333 af
Outflow = 1.52 cfs @ 12.09 hrs,  Volume= 0.333 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2

Reach 100R: Final Reach Ex CB 1745

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Inflow Area=0.786 ac
1.52 cfs

1.52 cfs
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Summary for Reach 200R: Final Reach

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.901 ac, 61.97% Impervious,  Inflow Depth > 4.91"    for  25 Yr-24 Hr event
Inflow = 1.97 cfs @ 12.10 hrs,  Volume= 0.369 af
Outflow = 1.97 cfs @ 12.10 hrs,  Volume= 0.369 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2

Reach 200R: Final Reach

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=0.901 ac
1.97 cfs

1.97 cfs
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Summary for Pond 101P: Dover, NH Sand Filter

Inflow Area = 0.534 ac, 63.14% Impervious,  Inflow Depth > 5.19"    for  25 Yr-24 Hr event
Inflow = 0.91 cfs @ 13.30 hrs,  Volume= 0.231 af
Outflow = 0.86 cfs @ 13.54 hrs,  Volume= 0.229 af,  Atten= 5%,  Lag= 14.2 min
Primary = 0.33 cfs @ 13.54 hrs,  Volume= 0.186 af
Secondary = 0.53 cfs @ 13.54 hrs,  Volume= 0.043 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 147.36' @ 13.54 hrs   Surf.Area= 2,977 sf   Storage= 1,792 cf
Flood Elev= 147.95'   Surf.Area= 2,977 sf   Storage= 2,053 cf

Plug-Flow detention time= 51.4 min calculated for 0.228 af (99% of inflow)
Center-of-Mass det. time= 46.3 min ( 910.1 - 863.8 )

Volume Invert Avail.Storage Storage Description
#1 143.13' 190 cf Stone Layer below Sand Filter (Irregular) Listed below (Recalc)

488 cf Overall - 12 cf Embedded = 475 cf  x 40.0% Voids
#2 143.63' 780 cf SAND FILTER LAYER (Irregular) Listed below (Recalc)

1,950 cf Overall  x 40.0% Voids
#3 145.63' 881 cf Stone Layer above Sand Filter (Irregular) Listed below (Recalc)

2,262 cf Overall - 60 cf Embedded = 2,202 cf  x 40.0% Voids
#4 146.25' 39 cf 12.0"  Round 12" DISTRIBUTION PIPE  Inside #3

L= 50.0'
#5 143.13' 12 cf 6.0"  Round 6" U.D.  Inside #1

L= 62.0'
#6 146.65' 21 cf 8.0"  Round 8" U.D.  Inside #3

L= 60.0'
#7 146.25' 137 cf 5.00'D x 3.50'H CB #1 & #2 Vertical Cone/Cylinder  x 2
#8 142.96' 88 cf 4.00'D x 7.00'H Outlet DMH

2,149 cf Total Available Storage

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

143.13 975 160.0 0 0 975
143.63 975 160.0 488 488 1,055

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

143.63 975 160.0 0 0 975
145.63 975 160.0 1,950 1,950 1,295

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

145.63 975 160.0 0 0 975
147.95 975 160.0 2,262 2,262 1,346
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Device Routing     Invert Outlet Devices
#1 Primary 142.96' 8.0"  Round 8" HDPE N-12   L= 50.0'   Ke= 0.500   

Inlet / Outlet Invert= 142.96' / 142.10'   S= 0.0172 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Device 1 143.13' 6.0"  Round 6" HDPE N-12 UD   
L= 62.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 143.13' / 143.13'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#3 Device 2 143.13' 2.5" Vert. 2.5" Orifice    C= 0.600   
#4 Secondary 146.65' 8.0"  Round 8" HDPE N-12 UD   

L= 60.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 146.65' / 146.65'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.33 cfs @ 13.54 hrs  HW=147.36'  TW=142.59'   (Dynamic Tailwater)
1=8" HDPE N-12  (Passes 0.33 cfs of 3.08 cfs potential flow)

2=6" HDPE N-12 UD  (Passes 0.33 cfs of 1.28 cfs potential flow)
3=2.5" Orifice  (Orifice Controls 0.33 cfs @ 9.78 fps)

Secondary OutFlow  Max=0.53 cfs @ 13.54 hrs  HW=147.36'  TW=142.59'   (Dynamic Tailwater)
4=8" HDPE N-12 UD  (Barrel Controls 0.53 cfs @ 1.78 fps)

Pond 101P: Dover, NH Sand Filter

Inflow
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Inflow Area=0.534 ac
Peak Elev=147.36'
Storage=1,792 cf
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0.53 cfs
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Summary for Pond C03P: Catch Basin #3

Inflow Area = 0.116 ac, 51.79% Impervious,  Inflow Depth > 4.63"    for  25 Yr-24 Hr event
Inflow = 0.18 cfs @ 13.30 hrs,  Volume= 0.045 af
Outflow = 0.18 cfs @ 13.26 hrs,  Volume= 0.045 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.18 cfs @ 13.26 hrs,  Volume= 0.045 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 147.58' @ 13.53 hrs   Surf.Area= 0.000 ac   Storage= 0.000 af
Flood Elev= 150.50'   Surf.Area= 0.000 ac   Storage= 0.001 af

Plug-Flow detention time= 0.6 min calculated for 0.045 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 881.4 - 881.1 )

Volume Invert Avail.Storage Storage Description
#1 147.25' 0.001 af 4.00'D x 3.25'H 4' Structure

Device Routing     Invert Outlet Devices
#1 Primary 147.25' 8.0"  Round 8" HDPE N-12   L= 45.0'   Ke= 0.500   

Inlet / Outlet Invert= 147.25' / 146.70'   S= 0.0122 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.16 cfs @ 13.26 hrs  HW=147.52'  TW=147.27'   (Dynamic Tailwater)
1=8" HDPE N-12  (Outlet Controls 0.16 cfs @ 1.78 fps)

Pond C03P: Catch Basin #3
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Inflow Area=0.116 ac
Peak Elev=147.58'
Storage=0.000 af
8.0"
Round Culvert
n=0.012
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Summary for Pond C04P: Catch Basin #4

Inflow Area = 0.296 ac, 48.46% Impervious,  Inflow Depth > 4.56"    for  25 Yr-24 Hr event
Inflow = 0.45 cfs @ 13.25 hrs,  Volume= 0.113 af
Outflow = 0.45 cfs @ 13.31 hrs,  Volume= 0.113 af,  Atten= 1%,  Lag= 3.7 min
Primary = 0.45 cfs @ 13.31 hrs,  Volume= 0.113 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 147.46' @ 13.51 hrs   Surf.Area= 0.000 ac   Storage= 0.000 af
Flood Elev= 149.60'   Surf.Area= 0.000 ac   Storage= 0.001 af

Plug-Flow detention time= 0.5 min calculated for 0.113 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 883.0 - 882.6 )

Volume Invert Avail.Storage Storage Description
#1 146.60' 0.001 af 4.00'D x 3.00'H 4' Structure

Device Routing     Invert Outlet Devices
#1 Primary 146.60' 8.0"  Round 8" HDPE N-12   L= 58.2'   Ke= 0.500   

Inlet / Outlet Invert= 146.60' / 146.25'   S= 0.0060 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.46 cfs @ 13.31 hrs  HW=147.35'  TW=147.23'   (Dynamic Tailwater)
1=8" HDPE N-12  (Outlet Controls 0.46 cfs @ 1.46 fps)

Pond C04P: Catch Basin #4
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Summary for Pond D02P: Drain Manhole #2

Inflow Area = 0.534 ac, 63.14% Impervious,  Inflow Depth > 5.15"    for  25 Yr-24 Hr event
Inflow = 0.86 cfs @ 13.54 hrs,  Volume= 0.229 af
Outflow = 0.86 cfs @ 13.54 hrs,  Volume= 0.229 af,  Atten= 0%,  Lag= 0.2 min
Primary = 0.86 cfs @ 13.54 hrs,  Volume= 0.229 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 142.60' @ 13.54 hrs   Surf.Area= 0.000 ac   Storage= 0.000 af
Flood Elev= 146.00'   Surf.Area= 0.000 ac   Storage= 0.001 af

Plug-Flow detention time= 0.3 min calculated for 0.229 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 910.3 - 910.1 )

Volume Invert Avail.Storage Storage Description
#1 142.00' 0.001 af 4.00'D x 4.00'H 4' Structure

Device Routing     Invert Outlet Devices
#1 Primary 142.00' 8.0"  Round 8" HDPE N-12   L= 53.7'   Ke= 0.500   

Inlet / Outlet Invert= 142.00' / 141.24'   S= 0.0142 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.86 cfs @ 13.54 hrs  HW=142.59'  TW=0.00'   (Dynamic Tailwater)
1=8" HDPE N-12  (Inlet Controls 0.86 cfs @ 2.63 fps)

Pond D02P: Drain Manhole #2
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 2
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=10,983 sf   71.16% Impervious   Runoff Depth>1.96"Subcatchment 1S: Subcatchment 1
   Tc=6.0 min   CN=83   Runoff=0.57 cfs  0.041 af

Runoff Area=5,005 sf   36.38% Impervious   Runoff Depth>1.20"Subcatchment 2S: Subcachment #2
   Flow Length=180'   Tc=8.4 min   CN=72   Runoff=0.14 cfs  0.011 af

Runoff Area=5,043 sf   51.79% Impervious   Runoff Depth>1.76"Subcatchment 3S: Subcatchment 3
   Tc=100.0 min   CN=81   Runoff=0.07 cfs  0.017 af

Runoff Area=7,870 sf   46.33% Impervious   Runoff Depth>1.69"Subcatchment 4S: Subcatchment 4
   Tc=100.0 min   CN=80   Runoff=0.10 cfs  0.025 af

Runoff Area=10,346 sf   81.45% Impervious   Runoff Depth>2.80"Subcatchment 11S: Subcatchment 11
   Tc=100.0 min   CN=93   Runoff=0.22 cfs  0.055 af

   Inflow=0.14 cfs  0.011 afReach 2R: Limit of Analysis
   Outflow=0.14 cfs  0.011 af

   Inflow=0.62 cfs  0.137 afReach 100R: Final Reach Ex CB 1745
   Outflow=0.62 cfs  0.137 af

   Inflow=0.75 cfs  0.149 afReach 200R: Final Reach
   Outflow=0.75 cfs  0.149 af

Peak Elev=145.44'  Storage=940 cf   Inflow=0.39 cfs  0.098 afPond 101P: Dover, NH Sand Filter
   Primary=0.24 cfs  0.096 af   Secondary=0.00 cfs  0.000 af   Outflow=0.24 cfs  0.096 af

Peak Elev=147.39'  Storage=0.000 af   Inflow=0.07 cfs  0.017 afPond C03P: Catch Basin #3
8.0"  Round Culvert  n=0.012  L=45.0'  S=0.0122 '/'   Outflow=0.07 cfs  0.017 af

Peak Elev=146.85'  Storage=0.000 af   Inflow=0.17 cfs  0.042 afPond C04P: Catch Basin #4
8.0"  Round Culvert  n=0.012  L=58.2'  S=0.0060 '/'   Outflow=0.17 cfs  0.042 af

Peak Elev=142.28'  Storage=0.000 af   Inflow=0.24 cfs  0.096 afPond D02P: Drain Manhole #2
8.0"  Round Culvert  n=0.012  L=53.7'  S=0.0142 '/'   Outflow=0.24 cfs  0.096 af

Total Runoff Area = 0.901 ac   Runoff Volume = 0.150 af   Average Runoff Depth = 2.00"
38.03% Pervious = 0.343 ac     61.97% Impervious = 0.558 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 2
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=10,983 sf   71.16% Impervious   Runoff Depth>3.59"Subcatchment 1S: Subcatchment 1
   Tc=6.0 min   CN=83   Runoff=1.03 cfs  0.075 af

Runoff Area=5,005 sf   36.38% Impervious   Runoff Depth>2.55"Subcatchment 2S: Subcachment #2
   Flow Length=180'   Tc=8.4 min   CN=72   Runoff=0.31 cfs  0.024 af

Runoff Area=5,043 sf   51.79% Impervious   Runoff Depth>3.32"Subcatchment 3S: Subcatchment 3
   Tc=100.0 min   CN=81   Runoff=0.13 cfs  0.032 af

Runoff Area=7,870 sf   46.33% Impervious   Runoff Depth>3.23"Subcatchment 4S: Subcatchment 4
   Tc=100.0 min   CN=80   Runoff=0.20 cfs  0.049 af

Runoff Area=10,346 sf   81.45% Impervious   Runoff Depth>4.57"Subcatchment 11S: Subcatchment 11
   Tc=100.0 min   CN=93   Runoff=0.35 cfs  0.090 af

   Inflow=0.31 cfs  0.024 afReach 2R: Limit of Analysis
   Outflow=0.31 cfs  0.024 af

   Inflow=1.12 cfs  0.245 afReach 100R: Final Reach Ex CB 1745
   Outflow=1.12 cfs  0.245 af

   Inflow=1.42 cfs  0.269 afReach 200R: Final Reach
   Outflow=1.42 cfs  0.269 af

Peak Elev=147.09'  Storage=1,669 cf   Inflow=0.68 cfs  0.171 afPond 101P: Dover, NH Sand Filter
   Primary=0.32 cfs  0.156 af   Secondary=0.23 cfs  0.013 af   Outflow=0.55 cfs  0.169 af

Peak Elev=147.46'  Storage=0.000 af   Inflow=0.13 cfs  0.032 afPond C03P: Catch Basin #3
8.0"  Round Culvert  n=0.012  L=45.0'  S=0.0122 '/'   Outflow=0.13 cfs  0.032 af

Peak Elev=147.17'  Storage=0.000 af   Inflow=0.33 cfs  0.081 afPond C04P: Catch Basin #4
8.0"  Round Culvert  n=0.012  L=58.2'  S=0.0060 '/'   Outflow=0.33 cfs  0.081 af

Peak Elev=142.44'  Storage=0.000 af   Inflow=0.55 cfs  0.169 afPond D02P: Drain Manhole #2
8.0"  Round Culvert  n=0.012  L=53.7'  S=0.0142 '/'   Outflow=0.55 cfs  0.169 af

Total Runoff Area = 0.901 ac   Runoff Volume = 0.271 af   Average Runoff Depth = 3.61"
38.03% Pervious = 0.343 ac     61.97% Impervious = 0.558 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 2
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=10,983 sf   71.16% Impervious   Runoff Depth>4.94"Subcatchment 1S: Subcatchment 1
   Tc=6.0 min   CN=83   Runoff=1.40 cfs  0.104 af

Runoff Area=5,005 sf   36.38% Impervious   Runoff Depth>3.75"Subcatchment 2S: Subcachment #2
   Flow Length=180'   Tc=8.4 min   CN=72   Runoff=0.46 cfs  0.036 af

Runoff Area=5,043 sf   51.79% Impervious   Runoff Depth>4.63"Subcatchment 3S: Subcatchment 3
   Tc=100.0 min   CN=81   Runoff=0.18 cfs  0.045 af

Runoff Area=7,870 sf   46.33% Impervious   Runoff Depth>4.52"Subcatchment 4S: Subcatchment 4
   Tc=100.0 min   CN=80   Runoff=0.28 cfs  0.068 af

Runoff Area=10,346 sf   81.45% Impervious   Runoff Depth>5.98"Subcatchment 11S: Subcatchment 11
   Tc=100.0 min   CN=93   Runoff=0.46 cfs  0.118 af

   Inflow=0.46 cfs  0.036 afReach 2R: Limit of Analysis
   Outflow=0.46 cfs  0.036 af

   Inflow=1.52 cfs  0.333 afReach 100R: Final Reach Ex CB 1745
   Outflow=1.52 cfs  0.333 af

   Inflow=1.97 cfs  0.369 afReach 200R: Final Reach
   Outflow=1.97 cfs  0.369 af

Peak Elev=147.36'  Storage=1,792 cf   Inflow=0.91 cfs  0.231 afPond 101P: Dover, NH Sand Filter
   Primary=0.33 cfs  0.186 af   Secondary=0.53 cfs  0.043 af   Outflow=0.86 cfs  0.229 af

Peak Elev=147.58'  Storage=0.000 af   Inflow=0.18 cfs  0.045 afPond C03P: Catch Basin #3
8.0"  Round Culvert  n=0.012  L=45.0'  S=0.0122 '/'   Outflow=0.18 cfs  0.045 af

Peak Elev=147.46'  Storage=0.000 af   Inflow=0.45 cfs  0.113 afPond C04P: Catch Basin #4
8.0"  Round Culvert  n=0.012  L=58.2'  S=0.0060 '/'   Outflow=0.45 cfs  0.113 af

Peak Elev=142.60'  Storage=0.000 af   Inflow=0.86 cfs  0.229 afPond D02P: Drain Manhole #2
8.0"  Round Culvert  n=0.012  L=53.7'  S=0.0142 '/'   Outflow=0.86 cfs  0.229 af

Total Runoff Area = 0.901 ac   Runoff Volume = 0.371 af   Average Runoff Depth = 4.94"
38.03% Pervious = 0.343 ac     61.97% Impervious = 0.558 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 2
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=10,983 sf   71.16% Impervious   Runoff Depth>6.23"Subcatchment 1S: Subcatchment 1
   Tc=6.0 min   CN=83   Runoff=1.75 cfs  0.131 af

Runoff Area=5,005 sf   36.38% Impervious   Runoff Depth>4.93"Subcatchment 2S: Subcachment #2
   Flow Length=180'   Tc=8.4 min   CN=72   Runoff=0.60 cfs  0.047 af

Runoff Area=5,043 sf   51.79% Impervious   Runoff Depth>5.88"Subcatchment 3S: Subcatchment 3
   Tc=100.0 min   CN=81   Runoff=0.23 cfs  0.057 af

Runoff Area=7,870 sf   46.33% Impervious   Runoff Depth>5.77"Subcatchment 4S: Subcatchment 4
   Tc=100.0 min   CN=80   Runoff=0.35 cfs  0.087 af

Runoff Area=10,346 sf   81.45% Impervious   Runoff Depth>7.31"Subcatchment 11S: Subcatchment 11
   Tc=100.0 min   CN=93   Runoff=0.55 cfs  0.145 af

   Inflow=0.60 cfs  0.047 afReach 2R: Limit of Analysis
   Outflow=0.60 cfs  0.047 af

   Inflow=1.90 cfs  0.417 afReach 100R: Final Reach Ex CB 1745
   Outflow=1.90 cfs  0.417 af

   Inflow=2.48 cfs  0.464 afReach 200R: Final Reach
   Outflow=2.48 cfs  0.464 af

Peak Elev=147.62'  Storage=1,908 cf   Inflow=1.12 cfs  0.288 afPond 101P: Dover, NH Sand Filter
   Primary=0.34 cfs  0.211 af   Secondary=0.75 cfs  0.075 af   Outflow=1.09 cfs  0.286 af

Peak Elev=147.83'  Storage=0.000 af   Inflow=0.23 cfs  0.057 afPond C03P: Catch Basin #3
8.0"  Round Culvert  n=0.012  L=45.0'  S=0.0122 '/'   Outflow=0.23 cfs  0.057 af

Peak Elev=147.79'  Storage=0.000 af   Inflow=0.58 cfs  0.144 afPond C04P: Catch Basin #4
8.0"  Round Culvert  n=0.012  L=58.2'  S=0.0060 '/'   Outflow=0.57 cfs  0.144 af

Peak Elev=142.76'  Storage=0.000 af   Inflow=1.09 cfs  0.286 afPond D02P: Drain Manhole #2
8.0"  Round Culvert  n=0.012  L=53.7'  S=0.0142 '/'   Outflow=1.10 cfs  0.286 af

Total Runoff Area = 0.901 ac   Runoff Volume = 0.466 af   Average Runoff Depth = 6.21"
38.03% Pervious = 0.343 ac     61.97% Impervious = 0.558 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 2
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=10,983 sf   71.16% Impervious   Runoff Depth>7.79"Subcatchment 1S: Subcatchment 1
   Tc=6.0 min   CN=83   Runoff=2.16 cfs  0.164 af

Runoff Area=5,005 sf   36.38% Impervious   Runoff Depth>6.38"Subcatchment 2S: Subcachment #2
   Flow Length=180'   Tc=8.4 min   CN=72   Runoff=0.78 cfs  0.061 af

Runoff Area=5,043 sf   51.79% Impervious   Runoff Depth>7.40"Subcatchment 3S: Subcatchment 3
   Tc=100.0 min   CN=81   Runoff=0.29 cfs  0.071 af

Runoff Area=7,870 sf   46.33% Impervious   Runoff Depth>7.28"Subcatchment 4S: Subcatchment 4
   Tc=100.0 min   CN=80   Runoff=0.44 cfs  0.110 af

Runoff Area=10,346 sf   81.45% Impervious   Runoff Depth>8.90"Subcatchment 11S: Subcatchment 11
   Tc=100.0 min   CN=93   Runoff=0.66 cfs  0.176 af

   Inflow=0.78 cfs  0.061 afReach 2R: Limit of Analysis
   Outflow=0.78 cfs  0.061 af

   Inflow=2.34 cfs  0.518 afReach 100R: Final Reach Ex CB 1745
   Outflow=2.34 cfs  0.518 af

   Inflow=3.10 cfs  0.579 afReach 200R: Final Reach
   Outflow=3.10 cfs  0.579 af

Peak Elev=147.87'  Storage=2,016 cf   Inflow=1.38 cfs  0.357 afPond 101P: Dover, NH Sand Filter
   Primary=0.35 cfs  0.238 af   Secondary=1.01 cfs  0.117 af   Outflow=1.36 cfs  0.355 af

Peak Elev=148.17'  Storage=0.000 af   Inflow=0.29 cfs  0.071 afPond C03P: Catch Basin #3
8.0"  Round Culvert  n=0.012  L=45.0'  S=0.0122 '/'   Outflow=0.28 cfs  0.071 af

Peak Elev=148.14'  Storage=0.000 af   Inflow=0.72 cfs  0.181 afPond C04P: Catch Basin #4
8.0"  Round Culvert  n=0.012  L=58.2'  S=0.0060 '/'   Outflow=0.72 cfs  0.181 af

Peak Elev=142.99'  Storage=0.000 af   Inflow=1.36 cfs  0.355 afPond D02P: Drain Manhole #2
8.0"  Round Culvert  n=0.012  L=53.7'  S=0.0142 '/'   Outflow=1.36 cfs  0.355 af

Total Runoff Area = 0.901 ac   Runoff Volume = 0.582 af   Average Runoff Depth = 7.75"
38.03% Pervious = 0.343 ac     61.97% Impervious = 0.558 ac
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Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes
State New Hampshire

Location
Longitude 70.890 degrees West
Latitude 43.174 degrees North
Elevation 0 feet
Date/Time Thu, 11 Feb 2021 10:03:58 -0500

Extreme Precipitation Estimates
 5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.40 0.50 0.65 0.81 1.03 1yr 0.70 0.98 1.20 1.55 2.00 2.61 2.86 1yr 2.31 2.75 3.15 3.87 4.45 1yr
2yr 0.32 0.49 0.61 0.81 1.01 1.29 2yr 0.88 1.17 1.50 1.91 2.45 3.15 3.49 2yr 2.78 3.36 3.86 4.59 5.22 2yr
5yr 0.37 0.57 0.72 0.96 1.23 1.58 5yr 1.06 1.44 1.85 2.38 3.07 3.98 4.48 5yr 3.52 4.31 4.92 5.80 6.56 5yr
10yr 0.40 0.63 0.80 1.09 1.42 1.85 10yr 1.22 1.69 2.18 2.82 3.66 4.75 5.40 10yr 4.20 5.20 5.93 6.93 7.80 10yr
25yr 0.46 0.74 0.94 1.29 1.72 2.27 25yr 1.48 2.09 2.69 3.53 4.61 6.01 6.93 25yr 5.32 6.67 7.58 8.77 9.80 25yr
50yr 0.51 0.83 1.06 1.48 2.00 2.66 50yr 1.72 2.46 3.18 4.18 5.49 7.19 8.38 50yr 6.36 8.06 9.13 10.48 11.66 50yr
100yr 0.58 0.93 1.20 1.70 2.32 3.12 100yr 2.00 2.89 3.74 4.96 6.54 8.60 10.12 100yr 7.61 9.74 11.00 12.53 13.88 100yr
200yr 0.64 1.04 1.35 1.95 2.69 3.66 200yr 2.32 3.40 4.42 5.89 7.80 10.29 12.24 200yr 9.11 11.77 13.26 15.00 16.53 200yr
500yr 0.75 1.24 1.62 2.35 3.29 4.52 500yr 2.84 4.21 5.49 7.37 9.83 13.05 15.73 500yr 11.55 15.13 16.99 19.02 20.84 500yr

Lower Confidence Limits
 5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.24 0.37 0.45 0.60 0.74 0.90 1yr 0.64 0.88 0.91 1.26 1.58 2.10 2.47 1yr 1.86 2.38 2.89 3.32 4.01 1yr
2yr 0.31 0.49 0.60 0.81 1.00 1.18 2yr 0.86 1.16 1.36 1.83 2.36 3.04 3.39 2yr 2.69 3.26 3.74 4.46 5.05 2yr
5yr 0.35 0.54 0.67 0.91 1.16 1.40 5yr 1.00 1.37 1.61 2.15 2.78 3.71 4.12 5yr 3.29 3.96 4.60 5.41 6.12 5yr
10yr 0.38 0.59 0.73 1.02 1.31 1.60 10yr 1.13 1.56 1.82 2.44 3.13 4.28 4.79 10yr 3.78 4.60 5.32 6.25 7.03 10yr
25yr 0.44 0.66 0.82 1.18 1.55 1.91 25yr 1.34 1.87 2.11 2.84 3.65 4.95 5.80 25yr 4.38 5.58 6.49 7.58 8.45 25yr
50yr 0.48 0.73 0.91 1.31 1.76 2.18 50yr 1.52 2.14 2.35 3.20 4.10 5.66 6.70 50yr 5.01 6.44 7.54 8.76 9.71 50yr
100yr 0.54 0.81 1.01 1.46 2.01 2.50 100yr 1.73 2.45 2.63 3.58 4.58 6.45 7.73 100yr 5.71 7.43 8.76 10.12 11.14 100yr
200yr 0.59 0.89 1.13 1.64 2.28 2.86 200yr 1.97 2.80 2.94 4.01 5.11 7.34 8.92 200yr 6.50 8.58 10.17 11.70 12.80 200yr
500yr 0.69 1.03 1.32 1.92 2.74 3.44 500yr 2.36 3.36 3.40 4.64 5.93 8.70 10.77 500yr 7.70 10.36 12.40 14.20 15.32 500yr

Upper Confidence Limits
 5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.28 0.43 0.53 0.71 0.87 1.08 1yr 0.75 1.05 1.24 1.74 2.22 2.87 3.07 1yr 2.54 2.95 3.42 4.21 4.81 1yr
2yr 0.33 0.51 0.62 0.85 1.04 1.25 2yr 0.90 1.22 1.47 1.96 2.51 3.28 3.61 2yr 2.91 3.47 3.98 4.73 5.43 2yr
5yr 0.39 0.60 0.75 1.03 1.31 1.58 5yr 1.13 1.55 1.86 2.50 3.20 4.24 4.83 5yr 3.75 4.64 5.26 6.21 6.98 5yr

10yr 0.46 0.70 0.87 1.21 1.57 1.92 10yr 1.35 1.88 2.23 3.05 3.86 5.21 6.02 10yr 4.61 5.79 6.60 7.62 8.51 10yr
25yr 0.55 0.84 1.05 1.50 1.97 2.48 25yr 1.70 2.42 2.88 3.97 4.96 7.08 8.08 25yr 6.27 7.77 8.82 10.03 11.09 25yr
50yr 0.64 0.97 1.21 1.74 2.35 2.99 50yr 2.03 2.93 3.49 4.84 6.03 8.76 10.12 50yr 7.75 9.73 10.99 12.33 13.56 50yr

100yr 0.75 1.13 1.41 2.04 2.80 3.62 100yr 2.41 3.54 4.24 5.93 7.33 10.84 12.67 100yr 9.59 12.19 13.69 15.19 16.59 100yr
200yr 0.86 1.30 1.65 2.38 3.33 4.39 200yr 2.87 4.29 5.16 7.25 8.90 13.44 15.89 200yr 11.90 15.28 17.07 18.69 20.33 200yr
500yr 1.06 1.57 2.02 2.94 4.18 5.64 500yr 3.60 5.51 6.66 9.50 11.53 17.90 21.42 500yr 15.84 20.59 22.87 24.63 26.61 500yr

http://www.nrcc.cornell.edu/
tech4
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The soil surveys that comprise your AOI were mapped at 
1:20,000.

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: Strafford County, New Hampshire
Survey Area Data: Version 22, 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: Dec 31, 2009—Sep 
9, 2017

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.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

CfD Charlton fine sandy loam, 15 to 
25 percent slopes

2.5 49.6%

SfC Suffield silt loam, 8 to 15 
percent slopes

1.4 28.2%

WfB Windsor loamy fine sand, clay 
subsoil variant, 0 to 8 
percent slopes

1.1 22.2%

Totals for Area of Interest 4.9 100.0%

Soil Map—Strafford County, New Hampshire

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/29/2021
Page 3 of 3



Type/Node Name:

Yes Check if you reviewed the restrictions on unlined systems outlined in Env-Wq 1508.07(a).
0.53          ac A = Area draining to the practice
0.34          ac AI = Impervious area draining to the practice
0.63          decimal I = Percent impervious area draining to the practice, in decimal form
0.62          unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.33          ac-in WQV= 1” x Rv x A

1,198        cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)
299           cf 25% x WQV (check calc for sediment forebay volume)
898           cf 75% x WQV (check calc for surface sand filter volume)

Method of Pretreatment? (not required for clean or roof runoff)
cf VSED = Sediment forebay volume, if used for pretreatment > 25%WQV

Calculate time to drain if system IS NOT underdrained:
sf ASA = Surface area of the practice

iph KsatDESIGN = Design infiltration rate1

Yes/No
If Ksat (prior to factor of safety) is < 0.50 iph, has an underdrain been provided? 
(Use the calculations below)

- hours T DRAIN = Drain time = V / (ASA * IDESIGN) < 72-hrs

Calculate time to drain if system IS underdrained:
146.63      ft EWQV = Elevation of WQV (attach stage-storage table) 

0.30          cfs QWQV = Discharge at the EWQV (attach stage-discharge table)
2.22          hours T DRAIN = Drain time = 2WQV/QWQV < 72-hrs

143.63      feet EFC = Elevation of the bottom of the filter course material 2

143.13      feet EUD = Invert elevation of the underdrain (UD), if applicable

147.00      feet ESHWT = Elevation of SHWT (if none found, enter the lowest elevation of the test pit)

142.00      feet EROCK = Elevation of bedrock (if none found, enter the lowest elevation of the test pit)

0.50          feet DFC to UD = Depth to UD from the bottom of the filter course > 1'

1.63          feet DFC to ROCK = Depth to bedrock from the bottom of the filter course > 1'

(3.37)         feet DFC to SHWT = Depth to SHWT from the bottom of the filter course > 1'

147.62      ft Peak elevation of the 50-year storm event (infiltration can be used in analysis)
147.95      ft Elevation of the top of the practice
YES 50 peak elevation < Elevation of the top of the practice ← yes

If a surface sand filter or underground sand filter is proposed:
YES ac Drainage Area check. < 10 ac
1,202        cf V = Volume of storage3 (attach a stage-storage table) > 75%WQV

24.0          inches DFC = Filter course thickness
18", or 24" if 
within GPA

Sheet P-101 Note what sheet in the plan set contains the filter course specification.
YES Yes/No Access grate provided? ← yes

FILTRATION PRACTICE DESIGN CRITERIA
(Env-Wq 1508.07)

Enter the type of filtration practice (e.g., bioretention system) and the node name in the drainage analysis, if applicable.

Deep Sump

Sand Filter #101 (Pond 101P)



If a bioretention area is proposed:
YES ac Drainage Area no larger than 5 ac? ← yes

cf V = Volume of storage3 (attach a stage-storage table)  > WQV

inches DFC = Filter course thickness
18", or 24" if 
within GPA

Sheet Note what sheet in the plan set contains the filter course specification
:1 Pond side slopes > 3:1

Sheet Note what sheet in the plan set contains the planting plans and surface cover
If porous pavement is proposed:

Type of pavement proposed (Concrete? Asphalt? Pavers? Etc.)
acres ASA = Surface area of the pervious pavement

:1 Ratio of the contributing area to the pervious surface area ≤ 5:1

inches DFC = Filter course thickness
12", or 18" if 
within GPA

Sheet Note what sheet in the plan set contains the filter course spec.
mod. 304.1 (see 
spec)

NHDES Alteration of Terrain                                                                                                                           Last Revised: January 2019

2.  See lines 34, 40 and 48 for required depths of filter media.

3.  Volume without depending on infiltration. The volume includes the storage above the filter (but below the invert of the 
outlet stucture, if any), the filter media voids, and the pretreatment area. The storage above the filter media shall not 
include the volume above the outlet structure, if any.

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksat design includes factor of safey. See Env-Wq 
1504.14 for guidance on determining the infiltration rate.

Designer's Notes:
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Summary for Pond 101P: Dover, NH Sand Filter

Inflow Area = 0.534 ac, 63.14% Impervious,  Inflow Depth > 6.48"    for  50 Yr-24 Hr event
Inflow = 1.12 cfs @ 13.28 hrs,  Volume= 0.288 af
Outflow = 1.09 cfs @ 13.47 hrs,  Volume= 0.286 af,  Atten= 2%,  Lag= 11.6 min
Primary = 0.34 cfs @ 13.47 hrs,  Volume= 0.211 af
Secondary = 0.75 cfs @ 13.47 hrs,  Volume= 0.075 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 147.62' @ 13.47 hrs   Surf.Area= 2,977 sf   Storage= 1,908 cf
Flood Elev= 147.95'   Surf.Area= 2,977 sf   Storage= 2,053 cf

Plug-Flow detention time= 47.5 min calculated for 0.285 af (99% of inflow)
Center-of-Mass det. time= 43.0 min ( 901.8 - 858.8 )

Volume Invert Avail.Storage Storage Description
#1 143.13' 190 cf Stone Layer below Sand Filter (Irregular) Listed below (Recalc)

488 cf Overall - 12 cf Embedded = 475 cf  x 40.0% Voids
#2 143.63' 780 cf SAND FILTER LAYER (Irregular) Listed below (Recalc)

1,950 cf Overall  x 40.0% Voids
#3 145.63' 881 cf Stone Layer above Sand Filter (Irregular) Listed below (Recalc)

2,262 cf Overall - 60 cf Embedded = 2,202 cf  x 40.0% Voids
#4 146.25' 39 cf 12.0"  Round 12" DISTRIBUTION PIPE  Inside #3

L= 50.0'
#5 143.13' 12 cf 6.0"  Round 6" U.D.  Inside #1

L= 62.0'
#6 146.65' 21 cf 8.0"  Round 8" U.D.  Inside #3

L= 60.0'
#7 146.25' 137 cf 5.00'D x 3.50'H CB #1 & #2 Vertical Cone/Cylinder  x 2
#8 142.96' 88 cf 4.00'D x 7.00'H Outlet DMH

2,149 cf Total Available Storage

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

143.13 975 160.0 0 0 975
143.63 975 160.0 488 488 1,055

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

143.63 975 160.0 0 0 975
145.63 975 160.0 1,950 1,950 1,295

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

145.63 975 160.0 0 0 975
147.95 975 160.0 2,262 2,262 1,346
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Device Routing     Invert Outlet Devices
#1 Primary 142.96' 8.0"  Round 8" HDPE N-12   L= 50.0'   Ke= 0.500   

Inlet / Outlet Invert= 142.96' / 142.10'   S= 0.0172 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Device 1 143.13' 6.0"  Round 6" HDPE N-12 UD   
L= 62.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 143.13' / 143.13'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#3 Device 2 143.13' 2.5" Vert. 2.5" Orifice    C= 0.600   
#4 Secondary 146.65' 8.0"  Round 8" HDPE N-12 UD   

L= 60.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 146.65' / 146.65'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.34 cfs @ 13.47 hrs  HW=147.62'  TW=142.76'   (Dynamic Tailwater)
1=8" HDPE N-12  (Passes 0.34 cfs of 3.17 cfs potential flow)

2=6" HDPE N-12 UD  (Passes 0.34 cfs of 1.32 cfs potential flow)
3=2.5" Orifice  (Orifice Controls 0.34 cfs @ 10.09 fps)

Secondary OutFlow  Max=0.75 cfs @ 13.47 hrs  HW=147.62'  TW=142.76'   (Dynamic Tailwater)
4=8" HDPE N-12 UD  (Barrel Controls 0.75 cfs @ 2.15 fps)
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Stage-Area-Storage for Pond 101P: Dover, NH Sand Filter

Elevation
(feet)

Storage
(cubic-feet)

143.13 0
143.23 41
143.33 82
143.43 124
143.53 166
143.63 207
143.73 246
143.83 285
143.93 324
144.03 363
144.13 402
144.23 441
144.33 480
144.43 519
144.53 558
144.63 597
144.73 636
144.83 675
144.93 714
145.03 753
145.13 792
145.23 831
145.33 870
145.43 909
145.53 948
145.63 987
145.73 1,026
145.83 1,065
145.93 1,104
146.03 1,143
146.13 1,182
146.23 1,221
146.33 1,264
146.43 1,309
146.53 1,354
146.63 1,400
146.73 1,446
146.83 1,492
146.93 1,538
147.03 1,583
147.13 1,628
147.23 1,673
147.33 1,716
147.43 1,759
147.53 1,802
147.63 1,845
147.73 1,887
147.83 1,930
147.93 1,973
148.03 1,985
148.13 1,989
148.23 1,993

Elevation
(feet)

Storage
(cubic-feet)

148.33 1,997
148.43 2,001
148.53 2,005
148.63 2,009
148.73 2,013
148.83 2,016
148.93 2,020
149.03 2,024
149.13 2,028
149.23 2,032
149.33 2,036
149.43 2,040
149.53 2,044
149.63 2,048
149.73 2,052

tech5
Typewriter
WQV Draw-down
Linear Interpolation
1,198 CF Storage above
stone = 146.63'
See next Stage-Area-Storage Table
for storage volume

tech5
Line

tech5
Line
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Stage-Discharge for Pond 101P: Dover, NH Sand Filter

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

143.13 0.00 0.00 0.00
143.23 0.01 0.01 0.00
143.33 0.03 0.03 0.00
143.43 0.07 0.07 0.00
143.53 0.09 0.09 0.00
143.63 0.10 0.10 0.00
143.73 0.12 0.12 0.00
143.83 0.13 0.13 0.00
143.93 0.14 0.14 0.00
144.03 0.15 0.15 0.00
144.13 0.16 0.16 0.00
144.23 0.16 0.16 0.00
144.33 0.17 0.17 0.00
144.43 0.18 0.18 0.00
144.53 0.19 0.19 0.00
144.63 0.19 0.19 0.00
144.73 0.20 0.20 0.00
144.83 0.21 0.21 0.00
144.93 0.21 0.21 0.00
145.03 0.22 0.22 0.00
145.13 0.23 0.23 0.00
145.23 0.23 0.23 0.00
145.33 0.24 0.24 0.00
145.43 0.24 0.24 0.00
145.53 0.25 0.25 0.00
145.63 0.25 0.25 0.00
145.73 0.26 0.26 0.00
145.83 0.26 0.26 0.00
145.93 0.27 0.27 0.00
146.03 0.27 0.27 0.00
146.13 0.28 0.28 0.00
146.23 0.28 0.28 0.00
146.33 0.29 0.29 0.00
146.43 0.29 0.29 0.00
146.53 0.30 0.30 0.00
146.63 0.30 0.30 0.00
146.73 0.31 0.31 0.00
146.83 0.34 0.31 0.03
146.93 0.40 0.32 0.08
147.03 0.48 0.32 0.16
147.13 0.59 0.32 0.26
147.23 0.71 0.33 0.38
147.33 0.83 0.33 0.50
147.43 0.94 0.34 0.60
147.53 0.99 0.34 0.65
147.63 1.10 0.34 0.76
147.73 1.22 0.35 0.87
147.83 1.32 0.35 0.97
147.93 1.42 0.36 1.06
148.03 1.51 0.36 1.15
148.13 1.59 0.36 1.22
148.23 1.66 0.37 1.30

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

148.33 1.74 0.37 1.37
148.43 1.81 0.37 1.43
148.53 1.87 0.38 1.50
148.63 1.94 0.38 1.56
148.73 2.00 0.38 1.61
148.83 2.06 0.39 1.67
148.93 2.12 0.39 1.72
149.03 2.17 0.40 1.78
149.13 2.23 0.40 1.83
149.23 2.28 0.40 1.88
149.33 2.33 0.41 1.93
149.43 2.38 0.41 1.97
149.53 2.43 0.41 2.02
149.63 2.48 0.42 2.07
149.73 2.53 0.42 2.11

tech5
Typewriter
Elevation 146.63' =
0.30 CFS discharge

tech5
Line
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Stage-Area-Storage for Pond 101P: Dover, NH Sand Filter

Elevation
(feet)

Storage
(cubic-feet)

143.13 0
143.23 41
143.33 82
143.43 124
143.53 166
143.63 207
143.73 246
143.83 285
143.93 324
144.03 363
144.13 402
144.23 441
144.33 480
144.43 519
144.53 558
144.63 597
144.73 636
144.83 675
144.93 714
145.03 753
145.13 792
145.23 831
145.33 870
145.43 909
145.53 948
145.63 987
145.73 1,026
145.83 1,065
145.93 1,104
146.03 1,143
146.13 1,182
146.23 1,221
146.33 1,264
146.43 1,309
146.53 1,354
146.63 1,400
146.73 1,446
146.83 1,492
146.93 1,538
147.03 1,583
147.13 1,628
147.23 1,673
147.33 1,716
147.43 1,759
147.53 1,802
147.63 1,845
147.73 1,887
147.83 1,930
147.93 1,973
148.03 1,985
148.13 1,989
148.23 1,993

Elevation
(feet)

Storage
(cubic-feet)

148.33 1,997
148.43 2,001
148.53 2,005
148.63 2,009
148.73 2,013
148.83 2,016
148.93 2,020
149.03 2,024
149.13 2,028
149.23 2,032
149.33 2,036
149.43 2,040
149.53 2,044
149.63 2,048
149.73 2,052

tech5
Line

tech5
Line

tech5
Typewriter
storage Elev: 143.63 - 146.65 
Storage Volume = 1,409 CF - 207 CF = 1,202 CF
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This Operation and Maintenance Plan & Inspection and Maintenance Manual was prepared for the 
Stormwater System to be constructed at Tax Map 28, Lot 7. It has been prepared in accordance with 
RSA 485-A:17 and Administrative Rules Env-Wq 1507.08 administered by the NHDES Alteration of 
Terrain and City of Dover Site Plan Review Regulations. 
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Introduction 
 
The Best Management Practices (BMP) described in this manual are specified in more 
detail within the plan set giving design details and specifications.  The New Hampshire 
Stormwater Manual, Volume 2, Post-Construction Best Management Practices Selection 
& Design (December 2008, NHDES & US EPA) is included by reference to this manual.  
Additional details, construction specifications, and example drawings are provided 
within this reference. (http://des.nh.gov/organization/divisions/water/stormwater/)  
 
The BMP’s are covered below in the general order in which the storm water flows.  Each 
BMP has a description and maintenance consideration listed.  A checklist table is 
provided after the narrative to summarize the maintenance responsibilities and 
schedule.  A Log Form is also provided for the owners use. 
 
For details regarding the design of the Storm Water System see also Drainage Analysis 
and Sediment and Erosion Control Plan also published by Berry Surveying & Engineering 
originally dated February 24, 2022 as revised. See also plan set completed for Knox 
Marsh Development, LLC originally dated February 24, 2022, as revised. 
 
Knox Marsh Development, LLC, Robert Baldwin, Managing Member, land owners for Tax 
Map 28, Lot 7, Central Avenue, Dover, NH is responsible for the Stormwater System 
Operation and Maintenance on the drainage infrastructure on the property.  A 
significant step in this responsibility is the Inspection and Maintenance of each 
component of the system. Ongoing, semi-annual, and annual inspection and 
maintenance requirements are documented below and must be taken seriously.  Failure 
of any component of the system can result in surface water run-off ponding and/or 
freezing in the roadway, leaving the developed site untreated, and/or causing violations 
to issued permits.  The owner must maintain, and have available, plans of the 
Stormwater System in order properly inspect and maintain the system. (Reduced copies 
attached.)  The owner is responsible to ensure that any subsequent owner, owners 
association, or subcontractor has copies of the Log Form and Annual Report records 
and fully understands the responsibilities of this plan.  The grantor owner will ensure 
this document is provided to the grantee owner by duplicating the Ownership 
Responsibility Sheet which is found toward the back of this document, which will be 
maintained with the Inspection & Maintenance Logs, provided to the City of Dover 
Community Services Department with the Annual Report and available to NHDES upon 
request.  

http://des.nh.gov/organization/divisions/water/stormwater/
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Underground Sand Filter (Dover, NH Design) 
 
Description:  The intent of a sand filter in general is to treat surface water runoff to 
enhance the water quality prior to discharge into the environment.  In this instance of 
the Dover, New Hampshire inspired Sand Filter Design, the intent is to pre-treat runoff 
for gross solids, litter and trash, and course sediment in a catch basin with deep sumps 
and hoods, and to remove additional finer sediment through distribution through 
crushed stone to and through a sand filter.  After filtration, any runoff that cannot 
infiltrate into the soil will be intercepted by an underdrain where it is discharged 
through a drain manhole and culvert pipe to a gravity day-light.  The underdrain system 
will be equipped with multiple clean-outs.  During construction it is important that the 
ground surface not be exposed to traffic or construction equipment to preserve the 
infiltration capabilities, if any, of the existing soil.  Construction specifications are 
included in the plan set and reference is made to New Hampshire Stormwater Manual, 
Volume 2, 4-3 Treatment Practices, 4b Underground Sand Filter System and EPA Storm 
Water Technology Fact Sheet, Sand Filter.   
 
The Dover, NH Sand Filter is intended to be treated as a Low Impact Development 
design feature and each catch basin will accept runoff from an area less than ¼ acre to 
maximize the pre-treatment capabilities of the deep sumps and hoods and to treat 
surface water runoff as close to the source as source.  The storage capacity of the sand 
filter is to be designed to accept the Water Quality Volume. (WQV)  This application is 
appropriate in redevelopment site situations where Green Infrastructure applications 
such as a rain garden or gravel wetland is not practical. 
 
Maintenance Considerations:   
Sand Filters should be inspected at least twice annually and following any rainfall event 
exceeding 0.25 inches in a twenty-four hour period.  Maintenance rehabilitation will be 
conducted as warranted by each inspection.  Trash and debris will be removed at each 
inspection from the catch basin grates and semi-annually from the sumps.  The initial 
inspiration of the Dover NH Sand Filter was that it can be maintained by equipment 
normally owned by the municipality commonly used for catch basin / drain manhole 
maintenance.  A maintenance / access port in the hood is a critical component of the 
design so that hose and hydraulic cleaning can be conducted in the distribution culvert. 
 
On an annual basis the infiltration capabilities need to be confirmed by evaluation the 
drawdown time.  If the sand filter system does not drain within 72-hours following a 
rainfall event, a qualified professional will assess the condition of the sand filter to 
determine measures required to restore the functionality.  This is normally the direct 
result of sediment accumulation which will be removed to restore the filter media ratio. 
 
Also on an annual basis the vegetation growth in an around the level spreader should 
be inspected to ensure healthy condition and proper operation.  Invasive species need 
to be removed along with dead or diseased vegetation. 
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Catch Basin, and Drain Manholes  
 
Description:  Catch Basins are used throughout the site to capture and, along with 
culvert pipes and manhole, route surface water runoff to stormwater treatment and 
detention infrastructure.  During construction the catch basins will be protected by inlet 
protection per the approved construction plans.  The practice of street sweeping on a 
bi-annual basis will help reduce maintenance of these catch basins and culvert pipes. 
 
Note: Deep sump catch basins are not allowed to be used on this proposed 
development due to wildlife concerns and any manufacturer sump resulting in a catch 
basin must be filled with washed crushed stone. Sediment should be trapped in the 
sediment forebays but is also a concern in earlier structures. 
 
Maintenance Considerations:  Sediment must be removed from Catch Basins and 
Manholes on a regular basis, at least twice a year and more often if post-winter 
maintenance and street sweeping is not conducted.  Inspections should be conducted 
periodically.  At a minimum they should be cleaned after snow-melt and after leaf-drop. 
Disposal of all material, sediment, and debris must be done in accordance with state 
and federal regulations.  Culvert pipes will be inspected to ensure that surface water 
runoff is capable of leaving the structures. 
 
Treatment & Conveyance Swales 
 
Description:  “Swales are stabilized channels designed to convey runoff at non-erosive 
velocities.” (NHDES SWM)  They will be trapezoidal or parabolic in section view.  A 
conveyance swale is intended to move surface water runoff from one point to another 
where as a treatment swale will slow the velocity to a point where sediment will settle 
out of the stormwater flow.  A treatment swale will be constructed to a width of 
between four and eight feet and have a minimum length of 100 feet. The flow 
characteristics will also meet design criteria.  See SWM Volume 2, 4.3 Treatment 
Practices, 5. Treatment Swales, page 123. 
  
Project Intent:  The swales are individually designed in the drainage analysis and 
specified on the design plans.  The designed swales must have greater than 85% 
vegetated growth prior to receiving runoff.  The bottom of a treatment swale must be 
above the seasonal high water table.   
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Maintenance Considerations:  Grassed swales will be inspected twice annually, 
removing accumulated sediment and gross solids.  Grass will be mowed periodically but 
to a depth of not less than 4 inches.  Any damage to the vegetation will be repaired and 
woody vegetation and invasive vegetation will be removed. 
 
Snow Storage Areas & Winter Maintenance 
 
Description:  The effective use of salt and sand for winter maintenance is both a cost 
and an environmental consideration.  In accordance with City of Dover Chapter 149-14 
A, Snow and ice removal shall be performed by a contractor certified by the “Green 
SnoPro” program, or approved equivalent, following the Best Management Practices for 
the application of deicing materials.  De-icing logs will be maintained for the 
development. 
 
Maintenance Considerations:  Snow will be stockpiled in designated area during the 
course of the winter and any excess snow will be taken off-site and disposed of in an 
appropriate area. As the snow is melting in the spring, sand will be swept and removed 
from the site.  The catch basin sumps will be scheduled for one of the two annual 
cleanings in the early spring. 
 
Reference is made to the NHDES Green SnoPro program and Minnesota Pollution 
Control Agency document “Winter Parking Lot and Sidewalk Maintenance Manual”  
 
Control of Invasive Plants 
 
During maintenance activities, check for the presence of invasive plants and remove in 
a safe manner as described on the following pages.  They should be controlled as 
described on the following pages.  

Invasive plants are introduced, alien, or non-native plants, which have been moved by 
people from their native habitat to a new area.  Some exotic plants are imported for 
human use such as landscaping, erosion control, or food crops.  They also can arrive as 
"hitchhikers" among shipments of other plants, seeds, packing materials, or fresh 
produce.  Some exotic plants become invasive and cause harm by:  

• becoming weedy and overgrown;  
• killing established shade trees;  
• obstructing pipes and drainage systems;  
• forming dense beds in water;  
• lowering water levels in lakes, streams, and wetlands;  
• destroying natural communities;  
• promoting erosion on stream banks and hillsides; and  
• resisting control except by hazardous chemical.  
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Annual Report 

 
Description: The owner is responsible to keep an I & M Activity Log that documents 
inspection, maintenance and repairs to the storm water management system, and a 
Deicing Log to track the amount and type of deicing material applied to the site. The 
original owner is responsible to ensure that any subsequent owner(s) have copies of the 
Stormwater System Operation: Inspection and Maintenance Manual, copies of past logs 
and checklists. This includes any owner association for potential condominium 
conversion of the property.  The Annual Report will be prepared and submitted to the 
City of Dover Community Services Department (Engineering) with copies of both logs 
and check lists no later than December 15th of each year and made available to NHDES 
upon request. Upon an ownership change, the Annual Report will include the Transfer 
of Ownership Responsibility Forms duplicated from the form found below. 
 
BERRY SURVEYING & ENGINEERING 
 
 
Kevin R. Poulin, EIT     Kenneth A. Berry, PE, LLS 
Project Engineer     CPSWQ, CPESC, CESSWI 
       Principal, VP – Technical Operations  

Ken Berry
Ken

tech5
kevin
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STORMWATER SYSTEM OPERATION AND MAINTENANCE PLAN 
 

Inspection & Maintenance Manual Checklist 
 

Knox Marsh Development, LLC 
757 Central Avenue 

Dover, NH 03820 
 

 

 

 

Date BMP / 
System  

Minimum 
Inspection 
Frequency 

Minimum 
Inspection 
Requirements 

Maintenance / 
Cleanout 
Threshold 

      

  Pavement 
Sweeping 

Three Times 
Per Year N/A N/A 

      

  

Litter/Trash 
Removal Routinely 

Inspect dumpsters, 
outdoor waste 
receptacles area, 
and yard areas. 

Parcel will be free 
of litter/trash. 

      

  

Deicing 
Agents N/A N/A 

Use salt as the 
primary agent for 
roadway safety 
during winter. 

      

  Closed Drainage System:   

  
Drainage 
Pipes 

1 time per 2 
years 

Check for sediment 
accumulation & 
clogging. 

Less than 2" 
sediment depth 

      

  

Catch Basins 2 times per year 

Check for sediment 
accumulation & 
clogging. 

Sediment 
accumulated to a 
depth of 2 feet. 
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 

 

Date BMP / 
System 

Minimum 
Inspection 
Frequency 

Minimum 
Inspection 

Requirements 

Maintenance / 
Cleanout 

Threshold 

  

Sand Filter  Annually 

72-Hour drawdown 
time evaluation and 
vegetation 
evaluation.  

 

Underdrain flushing. 

Take corrective 
measures of 
filtration media if 
required. 

Flush underdrain 
clean-outs with a 
hose. 

      

  Winter 
Maintenance Ongoing 

Remove snow as 
directed. Ongoing 

      

  

Post Winter 
Maintenance Annually 

Remove excess 
sand, gross solids, 
and repair 
vegetation and 
plantings 

Parcel will be free 
of excess sand, 
litter/trash. 
Vegetation per 
approved plans. 

      

  

Annual Report 
1 time per 
year 

Submit Annual 
Report to Dover 
Building Inspector 
and kept on file by 
the owner. 

Report to be 
submitted on or 
before December 
15th each year. 
Make copies 
available to 
NHDES upon 
request. 
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Inspection Check List: Page 3 

Inspection Notes:  



Stormwater System Operation and Maintenance Plan  February 24, 2022 
Knox Marsh Development, LLC, 757 Central Avenue, Dover   Page 10 of 12 
 

STORMWATER SYSTEM OPERATION AND MAINTENANCE PLAN 
 

Inspection & Maintenance Manual Log Form 
 

Knox Marsh Development, LLC 
757 Central Avenue 

Dover, NH 03820 
 

BMP / 
System  

Date 
Inspected Inspector 

Cleaning/Repair      
(List Items & 
Comments) 

Repair 
Date 

Performed 
By: 
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STORMWATER SYSTEM OPERATION AND MAINTENANCE PLAN 
 

Deicing Log Form 
 

Knox Marsh Development, LLC 
757 Central Avenue 

Dover, NH 03820 
 

Date 
Amount 
Applied Performed By: Date 

Amount 
Applied Performed By: 
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STORMWATER SYSTEM OPERATION & MAINTENANCE PLAN CERTIFICATION 
 
 

Owner Responsibility 
Name:             Knox Marsh Development, LLC 
                         Robert Baldwin, Managing Member 
Address:       242 Central Avenue 
                       Dover, NH  03820 
Telephone:   1- (603) 986-2373 

The owner is responsible for the conduct of all 
construction activities, and ultimate 
compliance with all the provisions of the 
Stormwater System Operation & Maintenance 
Plan and the implementation of the Inspection 
and Maintenance Manual. 

  
 
 
 
OWNER CERTIFICATION 
 
I certify under penalty of law that this document and all attachments were prepared under my 
direction and supervision in accordance with a system designed to assure that qualified 
personnel properly gathered and evaluated the information submitted.  Based on my inquiry of 
the person or persons who manage the system or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate and complete.  I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing 
violations. 
 
 
Signed:           ________________________________     Date:     _____________________ 
 
 
Printed Name:   
  
Representing:    

 
 

 



Control of Invasive Plants 
New Hampshire 

Department of Agriculture, 
Markets & Food 
Douglas Cygan 
603-271-3488 

doug.cygan@agr.nh.gov  
 

This guide lists garden plants and weeds which are already causing significant changes to natural areas in the Mid-Atlantic. Measures for controlling each 
species are indicated by number, e.g., (3), in the text with a full explanation at the end of this article. Click on the word Control: to jump to that section. 
Then click your "back" button to return to the text. Following each section suggested alternative plants are given. These alternatives are native plants, well 
adapted and needing little care, attractive to birds and butterflies, and an important part of the food web for our indigenous species.  
 

INVASIVE TREES 
NORWAY MAPLE (Acer platanoides) has large leaves similar to sugar maple. To easily confirm that the plant is Norway maple, break off a leaf and if it’s truly 
Norway maple it will exude milky white sap. Fall foliage is yellow. (Exception: cultivars such as 'Crimson King,' which have red leaves in spring or summer, may 
have red autumn leaves.) The leaves turn color late, usually in late October after native trees have dropped their foliage. This tree suppresses growth of grass, 
garden plants, and forest understory beneath it, at least as far as the drip-line. Its wind-borne seeds can germinate and grow in deep shade. The presence of young 
Norway maples in our woodlands is increasing. 
Control: (1); (7), (8), (9), or (10); (11) in mid-October to early November, before the leaves turn color.  
 
TREE OF HEAVEN (Ailanthus altissima), is incredibly tough and can grow in the poorest conditions. It produces huge quantities of wind-borne seeds, grows 
rapidly, and secretes a toxin that kills other plants. Its long compound leaves, with 11-25 lance-shaped leaflets, smell like peanut butter or burnt coffee when 
crushed. Once established, this tree cannot be removed by mechanical means alone.  
Control: (1) - seedlings only. Herbicide - use Garlon 3a (9) with no more than a 1" gap between cuts, or (10); plus (11) on re-growth. Or paint bottom 12" of bark 
with Garlon 4 Ultra (in February or March to protect surrounding plants). USE MAXIMUM STRENGTH SPECIFIED ON LABEL for all herbicide applications 
on Ailanthus. Glyphosate is not effective against Ailanthus.  
 

INVASIVE SHRUBS 
AUTUMN OLIVE (Eleagnus umbellata): Formerly recommended for erosion control and wildlife value, these have proved highly invasive and diminish the overall 
quality of wildlife habitat. 
Control: (1) - up to 4" diameter trunks; (7) or (10) or bury stump. Do not mow.  
MULTIFLORA ROSE (Rosa multiflora), formerly recommended for erosion control, hedges, and wildlife habitat, becomes a huge shrub that chokes out all other 
vegetation and is too dense for many species of birds to nest in, though a few favor it. In shade, it grows up trees like a vine. It is covered with white flowers in 
June. (Our native roses have fewer flowers, mostly pink.) Distinguish multiflora by its size, and by the presence of very hard, curved thorns, and a fringed edge to 
the leaf stalk.  
Control: (1) - pull seedlings, dig out larger plants at least 6" from the crown and 6" down; (4) on extensive infestations; (10) or (11). It may remain green in winter, 
so herbicide may applied when other plants are dormant. For foliar application, mix Rodeo with extra sticker-spreader, or use Roundup Sure Shot Foam on small plants. 
 

mailto:doug.cygan@agr.nh.gov
http://www.mdflora.org/publications/invasives.htm#Control#Control
http://www.mdflora.org/publications/invasives.htm#Control#Control


BUSH HONEYSUCKLES (Lonicera spp.), including Belle, Amur, Morrow's, and Tatarian honeysuckle. (In our region, assume that any honeysuckle is exotic 
unless it is a scarlet-flowered vine). Bush honeysuckles create denser shade than native shrubs, reducing plant diversity and eliminating nest sites for many forest 
interior species.  
Control: (2) on ornamentals; (1); on shady sites only, brush cut in early spring and again in early fall (3); (4) during the growing season; (7); or (10) late in the 
growing season. 
 
BLUNT-LEAVED PRIVET (Ligustrum obtusifolium). Control: (1); (7) or (10); or trim off all flowers. Do not cut back or mow. 
 
BURNING BUSH, WINGED EUONYMUS (Euonymus alatus), identified by wide, corky wings on the branches.  
Control: (1); (7) or (10); or trim off all flowers. 
 
JAPANESE BARBERRY (Berberis thunbergii), and all cultivars and varieties.  
Control: (1); (7) or (10); or trim off all flowers. 
 

INVASIVE WOODY VINES 
 
All of these vines shade out the shrubs and young trees of the forest understory, eventually killing them, and changing the open structure of the forest into a 
dense tangle. DO NOT PLANT NEXT TO OPEN SPACE. 
 
JAPANESE HONEYSUCKLE (Lonicera japonica), including Hall's honeysuckle, has gold-and-white flowers with a heavenly scent and sweet nectar in June. This 
is probably the familiar honeysuckle of your childhood. It is a rampant grower that spirals around trees, often strangling them.  
Control: (1); (3); (10); (11) in fall or early spring when native vegetation is dormant. Plan to re-treat repeatedly. 
 
ORIENTAL BITTERSWEET (Celastrus orbiculatus) has almost completely displaced American bittersweet (C. scandens). The Asian plant has its flowers and 
bright orange seed capsules in clusters all along the stem, while the native species bears them only at the branch tips.  
Control: (1); keep ornamental plants cut back, remove all fruits as soon as they open, and bag or burn fruits; to eradicate use Garlon 3a (10). 
 
JAPANESE KNOTWEED, MEXICAN BAMBOO (Polygonum cuspidatum) can grow in shade. The stems have knotty joints, reminiscent of bamboo. It grows 6-10' 
tall and has large pointed oval or triangular leaves.  
Control: Cut at least 3 times each growing season and/or treat with Rodeo (10) or (11). In gardens, heavy mulch or dense shade may kill it. 

 
INVASIVE HERBACEOUS PLANTS 

 
GARLIC MUSTARD (Alliaria petiolata, A. officinalis), a white-flowered biennial with rough, scalloped leaves (kidney-, heart- or arrow-shaped), recognizable by 
the smell of garlic and taste of mustard when its leaves are crushed. (The odor fades by fall.)  
Control: Pull before it flowers in spring (1), removing crown and roots. Tamp down soil afterwards. Once it has flowered, cut (2), being careful not to scatter seed, 
then bag and burn or send to the landfill. (11) may be appropriate in some settings. 
 
JAPANESE STILT GRASS (Microstegium vimineum) can be identified by its lime-green color and a line of silvery hairs down the middle of the 2-3" long blade. It 
tolerates sun or dense shade and quickly invades areas left bare or disturbed by tilling or flooding. An annual grass, it builds up a large seed bank in the soil.  



Control: Easily pulled in early to mid-summer (1) - be sure to pull before it goes to seed. If seeds have formed, bag and burn or send to landfill. Mowing weekly or 
when it has just begun to flower may prevent it from setting seed (3). Use glyphosate (11) or herbicidal soap (less effective) on large infestations. Follow up with 
(5) in spring. 
 
MILE-A-MINUTE VINE, DEVIL'S TAIL TEARTHUMB (Polygonum perfoliatum), a rapidly growing annual vine with triangular leaves, barbed stems, and 
turquoise berries in August which are spread by birds. It quickly covers and shades out herbaceous plants.  
Control: same as for stilt grass. 
 
SPOTTED KNAPWEED (Centaurea maculosa), a biennial with thistle-like flowers. 
Control: Do NOT pull (1) unless the plant is young and the ground is very soft - the tap root will break off and produce several new plants. Wear sturdy gloves. 
(2); (6); (10) or (11). 

- - - - - - - -  
CONTROL MEASURES 

(1) PULL seedlings and small or shallow-rooted plants when soil is moist. Dig out larger plants, including the root systems. Use a forked spade or weed wrench 
for trees or shrubs.  
(2) DEADHEAD to prevent spread of seeds of invasive plants. Cut off seeds or fruits before they ripen. Bag, and burn or send to a landfill.  
(3) MOW or CUTTING at least 4 times a season to deplete plants' store of nutrients and carbohydrates, reduce seed formation, and kill or minimize spread of 
plants. If necessary, repeat each year.  
(4) CONTROLLED BURNING during the spring, repeated over several years, allows native vegetation to compete more effectively with the invasive species. 
This requires a permit. Spot treatment with glyphosate in late fall can be used to make this method more effective.  
(5) Use a CORN-BASED PRE-EMERGENCE HERBICIDE on annual weeds. This product is also an organic fertilizer, i.e., it can stimulate growth of existing 
plants, including weeds, so it is appropriate for lawns and gardens but may not be appropriate in woodlands.  
(6) In lawns, SPOT TREAT with BROAD-LEAF WEEDKILLER. Good lawn-care practices (test soil; use lime and fertilizer only when soil test shows a need; 
mow high and frequently; leave clippings on lawn) reduce weed infestations.  
(7) CUT DOWN the tree. Grind out the stump, or clip off re-growth.  
(8) GIRDLE tree: cut through the bark and growing layer (cambium) all around the trunk, about 6" above the ground. Girdling is most effective in spring when 
the sap is rising, and from middle to late summer when the tree is sending down food to the roots. Clip off sucker sprouts.  
(9) FRILL: Using a machete, hatchet or similar device, hack scars (several holes in larger trees) downward into the cambium layer, and squirt in glyphosate (or 
triclopyr if recommended in text above). Follow label directions for Injection and Frill Applications. This is most effective from middle to late summer. Clip off 
any sucker sprouts or treat with glyphosate.  
(10) CUT STEM / CUT STUMP WITH GLYPHOSATE (or triclopyr if specified above). Follow label directions for Cut Stump Application. Clip off sucker 
sprouts or paint with glyphosate. See Note on Herbicides.  
(11) FOLIAR SPRAY WITH GLYPHOSATE herbicide (see Note on Herbicides). Use a backpack or garden sprayer or mist blower, following label directions. 
Avoid overspray and/or dripping onto non-target plants, because glyphosate kills most plants except moss. If it rolls off waxy or grass-like foliage, use additional 
sticker-spreader. Deciduous trees, shrubs, and perennials move nutrients down to the roots in late summer. Glyphosate is particularly effective at this time and 
when plants have just gone out of flowering. Several invasive species retain their foliage after native plants have lost theirs, and resume growth earlier in spring 
than most natives. This allows you to treat them without harming the natives. However, the plant must be actively growing for the herbicide to work. 
Retreatments may be necessary the following year if suckering occurs or the plant hasn’t been entirely killed.  
 
NOTE ON HERBICIDES: It is highly recommended that small populations try to be controlled using non-chemical methods wherever feasible. However, for 
large infestations, and for a few plants specified above, herbicide use is essential. Apply herbicides carefully to avoid non-target plants, glyphosate is the least 
environmentally damaging herbicide in most cases. Add food coloring for visibility, and a soap-based sticker such as Cide-Kick. Glyphosate is ineffective on some 



plants; for these, triclopyr (Garlon) may be indicated. When using herbicides, read the entire label and observe all precautions listed, including proper disposal. 
If in doubt, call your local Cooperative Extension Service. 
 



Salt 

Prewetted/Pre

treated with 

salt brine

Salt 

Prewetted/Pret

reated with 

other blends

Dry salt Winter sand

Snow
Plow, treat 

intersections only

Not 

recommended

Frz. Rain Apply chemical
Not 

recommended

Snow
Plow and apply 

chemical

Not 

recommended

Frz. Rain Apply chemical
Not 

recommended

Snow
Plow and apply 

chemical

Not 

recommended

Frz. Rain Apply chemical
Not 

recommended

Snow
Plow and apply 

chemical

Not 

recommended

Frz. Rain Apply chemical 3.25

Snow
Plow and apply 

chemical

Not 

recommended

Frz. Rain Apply chemical 3.25

Snow
Plow and apply 

chemical

Not 

recommended

Frz. Rain Apply chemical 3.25

15 ‐ 20 ↓
Snow or Frz. 

Rain

Plow and apply 

chemical

3.25 for frz. 

Rain

0 to 15 ↑↓ Snow

Plow, treat with 

blends, sand 

hazardous areas

Not 

recommended

Not 

recommended

5.0 and spot‐

treat as needed

< 0  Snow

Plow, treat with 

blends, sand 

hazardous areas

Not 

recommended

Not 

recommended

5.0 and spot‐

treat as needed

Manual 2005-1). Develop your own application rates by adjusting your current rates incrementally downward
toward these guidelines. Where temperature categories overlap, select the rate most applicable to your situation.

These rates & table format are based on road application guidelines (Mn Snow & Ice Control Field Handbook,

3.25 for frz. 

Rain

Table 19. Application Rates for Deicing

Snow or frz. 

Rain

15 ‐ 20 ↑

Plow and Apply 

chemical
20 ‐ 25 ↑

20 ‐ 25 ↓

Application Rate (lbs/per 1000 sq.ft.)

>30 ↑

30 ↓

25 ‐ 30 ↑

25 ‐ 30 ↓

Pavement 

Temp. (°F) 

and Trend 

(↑↓)

Weather 

Condition

Maintenance 

Actions



tech5
Signature Black



 Construction Activities  | Section 1: Erosion & Sediment Control | 327

PURPOSE & DESCRIPTION
Filtrexx® Inlet protection is a three-dimensional 
tubular sediment control and storm water runoff 
filtration device typically used for storm drain inlet 
protection of sediment and soluble pollutants (such 
as phosphorus and petroleum hydrocarbons) on and 
around construction activities.

APPLICATION
Drain inlets are located in areas that receive runoff 
from surrounding lands, often exposed and disturbed 
soils, and are located at a low point, or in a sump.  
Inlet protection used around drain inlets (or Drain 
Inlet protection) should completely enclose the 
circumference of the drain and where possible 
should not be placed on a grade or slope.  Inlet 
protection used around drain inlets should never be 
the only form of site sediment control and should be 
accompanied by erosion control/slope stabilization 
practices, such as Slope protection or rolled erosion 
control blankets (RECB).  Inlet protection should 
never be placed where they divert runoff flow from 
the drain inlet, or on top of the inlet, which can cause 
flooding.  Under high runoff and sediment loading 
conditions placement of 1-2 in (25-50 mm) diameter 
rock (AASHTO #2) may be placed around the outer 
circumference of the Inlet protection up to ½ the 
height of the Inlet protection.  This will slow runoff 
velocity as it contacts the Inlet protection and will 
reduce sediment build-up and clogging of the Inlet 
protection.
	 Curb inlets are generally located on paved 
surfaces and are designed to rapidly drain storm 
runoff from roadways to prevent flooding that poses 
a hazard to vehicular traffic.  Inlet protection devices 
should be placed in a manner which intercepts runoff 
prior to entering the inlet, but does not block or 
divert runoff from the inlet.  To prevent diversion of 
runoff, Inlet protection used around curbs (or Curb 

1.2
Filtrexx® Inlet Protection
Sediment & Perimeter Control Technology

Inlet protection) should be used in low points, or 
sumps, and minor slopes or grades.  Inlet protection 
should never be placed in or on the curb inlet drain, 
or placed in a manner than obstructs vehicular 
traffic. Inlet protection  height should be at least 1 
in (25 mm) lower than top of curb inlet to allow 
for overflow into the drain and not over the curb.  
Maximum sediment removal efficiency occurs when 
minor ponding exists behind Inlet protection but 
should never lead to flooding.  
	 Curb sediment containment systems 
are used to reduce the sediment and pollutant 
load flowing to a curb inlet.  They are generally 
placed on paved surfaces perpendicular to runoff 
flow and should be lower than the height of the 
curb.  Curb sediment containment systems should 
never cause flooding or placed where they are a 
hazard to vehicular traffic.  Inlet protection used 
for curb sediment containment (or Curb Sediment 
Containment Inlet protection) can be placed on a 
grade but should never be placed directly upslope 
from curb inlet where it may inadvertently divert 
runoff from entering curb inlet.   

INSTALLATION 
1.   Inlet protection used for inlet protection to 
      reduce sediment and soluble pollutants 
      entering storm drains shall meet Filtrexx® 
      FilterSoxxtm Material Specifications and use 
      Certified Filtrexx® FilterMediatm. 
2.   Contractor is required to be a Filtrexx® 
      Certifiedtm Installer as determined by Filtrexx® 	
      International, LLC (440-926-2607 or visit web	
      site at Filtrexx.com).  Certification shall be 
      considered current if appropriate identification 	
      is shown during time of bid or at time of 
      application (current list of installers can be found 	
      at www.filtrexx.com).  Look for the Filtrexx® 	
      Certifiedtm Installer Seal. 

Section 1:   Erosion & Sediment Control – Construction Activities

SWPPP Cut Sheet:
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3.   Filtrexx® Inlet protection shall be placed at 
      locations indicated on plans as directed by the 	
      Engineer.  Inlet protection should be installed in 	
      a pattern that allows complete protection of the 	
      inlet area. 
4.   Installation of curb Inlet protection will ensure 	
      a minimal overlap of at least 1 ft (300mm) on 	
      either side of the opening being protected.  The 	
      Inlet protection will be anchored to the soil 
      behind the curb using staples, stakes or other 
      devices capable of holding the Inlet protection in 	
      place. 
5.   Standard Inlet protection for curb inlet protec-	
      tion and curb sediment containment will use 8 	
      in (200mm) diameter Inlet protection, and drain 	
      inlets on soil will use 12 in (300mm) or 18 	
      in (450mm) diameter Inlet protection.  In severe 	
      flow situations, larger Inlet protection may be 	
      specified by the Engineer. During curb installa-	
      tion, Inlet protection shall be compacted to be 	
      slightly shorter than curb height. 
6.   If Inlet protection becomes clogged with debris 	
      and sediment, they shall be maintained so as to  
      assure proper drainage and water flow into the 	
      storm drain.  In severe storm events, overflow of 	
      the Inlet protection may be acceptable in order to 	
      keep the area from flooding.   
7.   Curb and drain Inlet protection shall be 
      positioned so as to provide a permeable physical 	
      barrier to the drain itself, allowing sediment to  	
      collect on the outside of the Inlet protection.   
8.   For drains and inlets that have only curb cuts, 	
      without street grates, a spacer is required in 	
      order to keep the Inlet protection away from 	
      the drain opening.  This spacer should be a hog 	
      wire screen bent to overlap the grate opening and 	
      keep the sock from falling into the opening.  Use 	
      at least one spacer for every 4 ft (1.2m) of curb 	
      drain opening.  The wire grid also prevents other 	
      floatable waste from passing over the Inlet 
      protection. 
9.   Stakes shall be installed through the middle of the 	
      drain Inlet protection on 5 ft (1.5m) centers, 
      using 2 in (50mm) x 2 in (50mm) x 3 ft (1m) 	
      wood stakes. 
10. Staking depth for sand and silt loam soils shall be 	
      12 in (300mm), and 8 in (200mm) for clay soils.
 
INSPECTION and MAINTENANCE
Routine inspection should be conducted within 
24 hrs of a runoff event or as designated by the 
regulating authority.  Inlet protection should be 
regularly inspected to make sure they maintain their 

shape and are producing adequate hydraulic flow-
through.  If ponding becomes excessive, additional 
Inlet protection may be required or sediment removal 
may be necessary.  Inlet protection shall be inspected 
until contributing drainage area has been permanently 
stabilized and construction activity has ceased   
1. 	 The Contractor shall maintain the Inlet 		
	 protection in a functional condition at all times 	
	 and it shall be routinely inspected.   
2. 	 If the Inlet protection has been damaged, it shall 	
	 be repaired, or replaced if beyond repair.  
3. 	 The Contractor shall remove sediment at the 	
	 base of the upslope side of the Inlet protection 	
	 when accumulation has reached 1/2 of the 	
	 effective height of the Inlet protection, or 		
	 as directed by the Engineer.  Alternatively, for 	
      drain Inlet protection a new Soxxtm may be placed 	
	 on top of the original increasing the sediment 	
	 storage capacity without soil disturbance.  
4. 	 Inlet protection shall be maintained until 		
	 disturbed area above or around the device has 	
	 been permanently stabilized and construction 	
	 activity has ceased. 
5. 	 Regular maintenance includes lifting the 		
	 Inlet protection and cleaning around and under 	
	 them as sediment collects.    
6. 	 The FilterMediatm will be removed from paved 	
	 areas or dispersed on site soil or behind curb 	
	 once disturbed area has been permanently 		
	 stabilized, construction activity has ceased, or as 	
	 determined by the Engineer. 

Grade (%) Spacing (ft) Spacing (mm)

0.5 100 30

1.0 50 15

2.0 25 8

3.0 16 5

4.0 13 4

5.0 10 3

Table 2.4 Spacing for Curb Sediment  
Containment Systems.

Source: Fifield, 2001.
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SWPPP Cut Sheet -1.2. Filtrexx® Inlet Protection

Figure 2.1. Engineering Design Drawing for Curb and Drain Inlet Protection
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Figure 2.2. Engineering Design Drawing for Curb Sediment Containment Inlet Protection
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PURPOSE & DESCRIPTION
Filtrexx® Sediment control is a three-dimensional 
tubular sediment control and storm water runoff 
filtration device typically used for perimeter control 
of sediment and other soluble pollutants (such as 
phosphorus and petroleum hydrocarbons), on and 
around construction activities.  

APPLICATION
Filtrexx® Sediment control is to be installed down 
slope of any disturbed area requiring erosion and 
sediment control and filtration of soluble pollutants 
from runoff.  Sediment control is effective when 
installed perpendicular to sheet or low concentrated 
flow. Acceptable applications include:   
•    Site perimeters 
•    Above and below disturbed areas subject to sheet 	
      runoff, interrill and  rill erosion 
•    Above and below exposed and erodable slopes 
•    Around area drains or inlets located in a ‘sump’ 
•    On compacted soils where trenching of silt fence 	
      is difficult or impossible 
•    Around sensitive trees where trenching of silt  
      fence is not beneficial for tree survival or may 	
      unnecessarily disturb established vegetation. 
•    On frozen ground where trenching of silt fence is 	
      impossible. 
•    On paved surfaces where trenching of silt fence is 	
      impossible.

INSTALLATION 
1.   Sediment control used for perimeter control of   	
      sediment and soluble pollutants in storm runoff 	
      shall meet Filtrexx® Soxxtm Material Specifications 	
      and use Certified Filtrexx® FilterMediatm. 
2.   Contractor is required to be Filtrexx® Certifiedtm, 
      or use pre-filled Filtrexx® Sediment control 

1.1Section 1:   Erosion & Sediment Control – Construction Activities

Filtrexx® Sediment Control
SWPPP Cut Sheet:

Sediment & Perimeter Control Technology

      products manufactured by a Filtrexx® Certified 
      Manufacturertm  as determined by Filtrexx® 
      International, LLC (440-926-2607 or visit 
      www.filtrexx.com).  Certification shall be 
      considered current if appropriate identification is 
      shown during time of bid or at time of 
      application.  Look for the Filtrexx® Certifiedtm   
      Seal.  
3.   Sediment control will be placed at locations 
      indicated on plans as directed by the Engineer. 
4.   Sediment control should be installed parallel to 	
      the base of the slope or other disturbed area. In 	
      extreme conditions (i.e., 2:1 slopes), a second 	
      Sediment control shall be constructed at the top 	
      of the slope.  
5.   Effective Soxx™ height in the field should be 	
      as follows: 8” Diameter Sediment control = 6.5” 	
      high, 12” Diameter Sediment control = 9.5” high, 	
      18” Diameter SiltSoxx™ = 14.5” high, 24” 
      Diameter Sediment control = 19” high. 
6.   Stakes shall be installed through the middle of 	
      the Sediment control on 10 ft (3m) centers, using 	
      2 in (50mm) by 2 in (50mm) by 3 ft (1m) hard 	
      wood stakes.  In the event staking is not possible, 	
      i.e., when Sediment control is used on 
      pavement, heavy concrete blocks shall be used 	
      behind the Sediment control to help stabilize 
      during rainfall/runoff events.  
7.   Staking depth for sand and silt loam soils shall be 	
      12 in (300mm), and 8 in (200mm) for clay soils. 
8.   Loose compost may be backfilled along the 	
      upslope side of the Sediment control, filling the 	
      seam between the soil surface and the device,  
      improving filtration and sediment retention. 
9.   If the Sediment control is to be left as a 
      permanent filter or part of the natural landscape, 	
      it may be seeded at time of installation for 
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      establishment of permanent vegetation.  The 
      Engineer will specify seed requirements. 
10.   Filtrexx® Sediment control is not to be used in 	
        perennial, ephemeral, or intermittent streams.

See design drawing schematic for correct Filtrexx® 	
Sediment control installation (Figure 1.1).

INSPECTION AND MAINTENANCE
Routine inspection should be conducted within 
24 hrs of a runoff event or as designated by the 
regulating authority.  Sediment control should be 
regularly inspected to make sure they maintain their 
shape and are producing adequate hydraulic flow-
through.  If ponding becomes excessive, additional 
Sediment control may be required to reduce effective 
slope length or sediment removal may be necessary.  
Sediment control shall be inspected until area above 
has been permanently stabilized and construction 
activity has ceased   
1.   The Contractor shall maintain the Sediment 	
      control in a functional condition at all times and 	
      it shall be routinely inspected.   
2.   If the Sediment control has been damaged, it shall 	
      be repaired, or replaced if beyond repair.  

3.   The Contractor shall remove sediment at the 	
      base of the upslope side of the Sediment control  
      when accumulation has reached 1/2 of the 	
      effective height of the Sediment control, or 	
      as directed by the Engineer.  Alternatively, a 	
      new Sediment control can be placed on top of 	
      and slightly behind the original one creating 	
      more sediment storage capacity without soil 	
      disturbance.   
4.   Sediment control shall be maintained until 	
      disturbed area above the device has been 		
      permanently stabilized and construction activity 	
      has ceased.   
5.   The FilterMediatm will be dispersed on site once 	
      disturbed area has been permanently stabilized, 	
      construction activity has ceased, or as determined 	
      by the Engineer.   
6.   For long-term sediment and pollution control 	
      applications, Sediment control can be seeded at 	
      the time of installation to create a vegetative 	
      filtering system for prolonged and increased 	
      filtration of sediment and soluble pollutants 	
      (contained vegetative filter strip).  The appropriate 	
      seed mix shall be determined by the Engineer.  

 
Slope Percent

 

Maximum Slope Length Above Sediment Control in Feet (meters)*

8 in (200 mm) Sediment 
control

12 in (300 mm)
Sediment control

18 in (450 mm) 
Sediment control

24 in (600mm)      
Sediment control

32 in (800mm)
Sediment control

6.5 in            
(160 mm)**

9.5 in                     
(240 mm) **

14.5 in                    
(360 mm) ** 19 in  (480 mm) ** 26 in                   

(650 mm) **

2 (or less) 600 (180) 750 (225) 1000 (300) 1300 (400) 1650 (500)

5 400 (120) 500 (150) 550 (165) 650 (200) 750 (225)

10 200 (60) 250 (75) 300 (90) 400 (120) 500 (150)

15 140 (40) 170 (50) 200 (60) 325 (100) 450 (140)

20 100 (30) 125 (38) 140 (42) 260 (80) 400 (120)

25 80 (24) 100 (30) 110 (33) 200 (60) 275 (85)

30 60 (18) 75 (23) 90 (27) 130 (40) 200 (60)

35 60 (18) 75 (23) 80 (24) 115 (35) 150 (45)

40 60 (18) 75 (23) 80 (24) 100 (30) 125 (38)

45 40 (12) 50 (15) 60 (18) 80 (24) 100 (30)

50 40 (12) 50 (15) 55 (17) 65 (20) 75 (23)

*	 Based on a failure point of 36 in (0.9 m) super silt fence (wire reinforced) at 1000 ft (303 m) of slope, watershed width equivalent to receiving length of  
	 sediment control device, 1 in/ 24 hr (25 mm/24 hr) rain event. 
**	 Effective height of Sediment control after installation and with constant head from runoff as determined by Ohio State University.
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SWPPP Cut Sheet -1.1. Filtrexx® Sediment Control
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October 16, 2020 
 

Welcome to New Hampshire’s Watershed Report Cards built from the DRAFT 2020, 305(b)/303(d)  
 
Each Watershed Report Card covers a single 12-digit Hydrologic Unit Code (HUC12), on average a 34 
square mile area. Each Watershed Report Card has three components; 

1. REPORT CARD - A one page card that summarizes the overall use support for Aquatic Life 
Integrity, Primary Contact (i.e. Swimming), and Secondary Contact (i.e. Boating) Designated Uses 
on every Assessment Unit ID (AUID) within the HUC12. 

2. HUC 12 MAP - A map of the watershed with abbreviated labels for each AUID within the HUC12.  
3. ASSESSMENT DETAILS - Anywhere from one to forty pages with the detailed assessment 

information for each and every AUID in the Report Card and Map. 
 
How are the Surface Water Quality Assessment determinations made? 
All readily available data with reliable Quality Assurance/Quality Control is used in the biennial surface 
water quality assessments. For a full understanding of how the Surface Water Quality Standards (Env-
Wq 1700) are translated into surface water quality assessments we urge the reader to review the 2020 
Consolidated Assessment and Listing Methodology (CALM).  
 
Where can I find more advanced mapping resources? 
GIS files are available by assessment cycle at the NHDES FTP site.   
 
I’d like to see the more raw water quality data? 
The web mapping tool allows you to download the data used in the assessment of the primary contact 
and aquatic life designated uses by clicking on the “Data Access Waterbody Data (Aquatic Life and Swimming Uses)“ link 
for any assessment unit. 
 
How are assessments coded in the report card? 
Assessment outcomes are displayed on a color scale as well as an alpha numeric scale that provides 
additional distinctions for the designated use and parameter level assessments as outlined in the table 
below. 

  Severe Poor Likely Bad No 
Data 

Likely 
Good 

Marginal Good 

  Not 
Supporting, 

Severe 

Not 
Supporting, 

Marginal 

Insufficient 
Information – 

Potentially Not 
Supporting 

No Data 

Insufficient 
Information – 
Potentially Full 

Supporting 

Full Support, 
Marginal 

Full Support, 
Good 

CATEGORY Description        

Category 2 Meets standards       2-M  or 
2-OBS 2-G 

Category 3 Insufficient Information   3-PNS 3-ND 3-PAS   
Category 4 

 Does not Meet Standards;        

4A TMDL* Completed 4A-P 4A-M or 
4A-T      

4B Other enforceable measure 
will correct the issue. 4B-P 4B-M or 

4B-T      

4C Non-pollutant (i.e. exotic 
weeds) 4C-P 4C-M      

Category 5 TMDL* Needed 5-P 5-M or 
5-T      

* TMDL stands for Total Maximum Daily Load studies  



Watershed 305(b) Assessment Summary Report: Assessment Cycle: Draft 2020

HUC 12: 010600030608

(Locator map on next page only applies to this HUC12)

HUC 12 Name: Lower Cocheco River

Assessment Unit ID Map 
Label

Assessment Unit Name Aquatic 
Life

Fish 
Consump.

Swimming Boating

NHEST600030608-01 E*01 Cocheco River 5-M 5-P 4A-M

NHIMP600030607-02 I*0607-02 Cocheco River - Gonic Dam Pond 5-M 4A-M 4A-P 2-G

NHIMP600030607-03 I*0607-03 Cocheco River - Mill Pond Dam 3-PNS 4A-M 3-ND 3-ND

NHIMP600030608-02 I*02 Cocheco River - Watson Waldron Dam 5-M 4A-M 3-PAS 3-ND

NHIMP600030608-04 I*04 Cocheco River - Central Ave Dam 5-M 4A-M 3-PAS 3-ND

NHIMP600030608-05 I*05 Conservation Pond Dam 3-ND 4A-M 3-ND 3-ND

NHIMP600030608-06 I*06 Fresh Creek - Farm Pond 3-ND 4A-M 3-ND 3-ND

NHLAK600030608-01 L*01 Fresh Creek Pond 5-M 4A-M 4A-P 3-ND

NHLAK600030608-02 L*02 Unnamed Pond 3-ND 4A-M 3-PAS 3-PAS

NHRIV600030607-12 R*0607-
12

Unnamed Tributary - To Cocheco River 3-ND 4A-M 3-ND 3-ND

NHRIV600030607-13 R*0607-
13

Unnamed Brook - To Cocheco River 3-ND 4A-M 3-ND 3-ND

Good Meets water quality standards/thresholds by a relatively large 
margin.

Marginal Meets water quality standards/thresholds but only marginally.

Likely Good
Limited data available, however, the data that is available suggests 
that the parameter is Potentially Attaining Standards (PAS).

No Current Data Insufficient information to make an assessment decision.

Likely Bad
Limited data available, however, the data that is available suggests 
that the parameter is Potentially Not Supporting (PNS) water 
quality standards.

Poor
Not meeting water quality standards/thresholds. The impairment 
is marginal.

Severe Not meeting water quality standards/thresholds. The impairment 
is more severe and causes poor water quality.



NHRIV600030607-14 R*0607-
14

Cocheco River 3-ND 4A-M 3-ND 3-ND

NHRIV600030607-15 R*0607-
15

Cocheco River 5-M 4A-M 2-G 2-G

NHRIV600030608-02 R*02 Blackwater Brook-Clark Brook 3-ND 4A-M 4A-P 3-ND

NHRIV600030608-03 R*03 Cocheco River - Unnamed Brook 5-M 4A-M 4A-M 3-ND

NHRIV600030608-04 R*04 Reyners Brook 3-ND 4A-M 4A-P 3-ND

NHRIV600030608-05 R*05 Cocheco River 5-M 4A-M 4A-M 3-ND

NHRIV600030608-06 R*06 Indian Brook 5-P 4A-M 4A-P 3-ND

NHRIV600030608-07 R*07 Emerson Brook 3-ND 4A-M 3-ND 3-ND

NHRIV600030608-08 R*08 Fresh Creek - Twombly Brook 5-P 4A-M 4A-M 3-ND

NHRIV600030608-09 R*09 Unnamed Brook - Rollins Brook 3-ND 4A-M 3-ND 3-ND

NHRIV600030608-10 R*10 Rollins Brook 5-P 4A-M 4A-P 3-ND

NHRIV600030608-11 R*11 Fresh Creek 3-PNS 4A-M 4A-P 4A-M

NHRIV600030608-12 R*12 Unnamed Tributary - To Cocheco River (Dover (Downstream Of 
Portland Ave))

3-ND 4A-M 3-ND 3-ND

NHRIV600030608-13 R*13 Unnamed Tributary - To Cocheco River - (Dover (Upstream Of 
Atlantic Ave))

3-ND 4A-M 3-ND 3-ND

NHRIV600030608-14 R*14 Unnamed Trib. To Cocheco River, Dover (From Landfill) 5-M 4A-M 3-ND 3-ND

NHRIV600030608-15 R*15 Berry Brook 5-M 4A-M 4A-P 2-G

NHRIV600030608-16 R*16 Jackson Brook 3-ND 4A-M 4A-P 3-ND

NHRIV600030608-18 R*18 Unnamed Brook 3-ND 4A-M 3-ND 3-ND

NHRIV600030608-19 R*19 Unnamed Brook 3-ND 4A-M 3-ND 3-ND

NHRIV600030608-20 R*20 Unnamed Brook 3-ND 4A-M 3-ND 3-ND

NHRIV600030608-21 R*21 Unnamed Brook - To Rollins Brook 3-ND 4A-M 3-ND 3-ND

NHRIV600030608-22 R*22 Horn Brook 3-ND 4A-M 3-ND 3-ND

NHRIV600030608-23 R*23 Unnamed Brook 3-ND 4A-M 3-ND 3-ND

NHRIV600030608-24 R*24 Unnamed Brook 3-ND 4A-M 3-ND 3-ND

NHRIV600030608-25 R*25 Unnamed Brook 3-ND 4A-M 3-ND 3-ND

NHRIV600030608-26 R*26 Unnamed Brook 3-ND 4A-M 3-ND 3-ND

NHRIV600030608-27 R*27 Unnamed Brook 3-ND 4A-M 3-ND 3-ND

NHRIV600030608-28 R*28 Unnamed Brook 3-ND 4A-M 3-ND 3-ND
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Assessment Unit ID: NHEST600030608-01
Assessment Unit Name: Cocheco River
Town(s) Primary Town is Listed First: Dover

Size: 0.276631 SQUARE MILES
Assessment Unit Category: 5-P
Beach: N

Draft 2020, 305(b)/303(d) - All 
Reviewed Parameters by Assessment 
Unit

Designated Use Description Desig. Use 
Category

Parameter Name Parameter 
Threatened 

(Y/N)

Last 
Sample

Last 
Exceed

Parameter 
Category

TMDL 
Priority

Aquatic Life Integrity 5-P .BETA.-ENDOSULFAN (ENDOSULFAN 2) N 2005 N/A 3-ND

2-METHYLNAPHTHALENE N 2005 2005 5-P LOW

ACENAPHTHENE N 2005 2005 5-P LOW

ACENAPHTHYLENE N 2005 2005 5-P LOW

ALUMINUM N 2005 2005 3-ND

AMMONIA (TOTAL) N 2018 N/A 2-G

ANTHRACENE N 2005 2005 5-P LOW

ANTIMONY N 2005 N/A 3-ND

ARSENIC N 2005 2005 3-ND

BENZO(A)PYRENE (PAHS) N 2005 2005 5-P LOW

BENZO[A]ANTHRACENE N 2005 2005 5-P LOW

BENZO[B]FLUORANTHENE N 2005 N/A 3-ND

BENZO[G,H,I]PERYLENE N 2005 2002 5-P LOW

BENZO[K]FLUORANTHENE N 2005 N/A 3-ND

BIPHENYL N 2005 N/A 3-ND

CADMIUM N 2005 2005 3-ND

Poor
Not meeting water quality 
standards/thresholds. The 

impairment is marginal.

Likely Bad
Limited data available The 

data that is available 
suggests that the 

parameter is Potentially 
Not Supporting (PNS) 

water quality standards.

Severe
Not meeting water 

quality 
standards/thresholds 

The impairment is more 
severe and causes poor 

water quality.

No Current Data
Insufficient information 
to make an assessment 

decision.

Likely Good
Limited data available. The 

data that is available 
suggests that the 

parameter is Potentially 
Attaining Standards (PAS)

Marginal
Meets water quality 

standards/thresholds but 
only marginally.

Good
Meets water quality 
standards/thresholds by 
a relatively large 
margin.

10/16/20201 of 51



Aquatic Life Integrity 5-P CHRYSENE (C1-C4) N 2005 2005 5-P LOW

COLORED DISSOLVED ORGANIC MATTER 
(CDOM)

N 2010 N/A 3-ND

COPPER N 2005 2004 3-ND

Chlorophyll-a N 2018 90th 5-P LOW

DDD N 2005 2004 5-P LOW

DDE N 2005 2004 5-P LOW

DDT N 2005 2000 5-P LOW

DIBENZ[A,H]ANTHRACENE N 2005 2005 5-P LOW

DIELDRIN N 2005 2004 5-P LOW

DISSOLVED ORGANIC CARBON (DOC) N 2018 N/A 3-ND

DISSOLVED OXYGEN SATURATION N 2018 2018 2-M

ENDOSULFAN SULFATE N 2005 N/A 3-ND

ENDRIN N 2005 N/A 3-ND

Estuarine Bioassessments N 2018 N/A No Stnd

FLUORANTHENE N 2005 2005 5-P LOW

FLUORENE N 2005 2005 5-P LOW

HEXACHLOROBENZENE N 2005 N/A 3-ND

INDENO[1,2,3-CD]PYRENE N 2005 2002 5-P LOW

IRON N 2005 N/A 3-ND

LEAD N 2005 2005 3-ND

LIGHT ATTENUATION COEFFICIENT N 2018 N/A No Stnd

LINDANE N 2005 N/A 3-ND

Poor
Not meeting water quality 
standards/thresholds. The 

impairment is marginal.

Likely Bad
Limited data available The 

data that is available 
suggests that the 

parameter is Potentially 
Not Supporting (PNS) 

water quality standards.

Severe
Not meeting water 

quality 
standards/thresholds 

The impairment is more 
severe and causes poor 

water quality.

No Current Data
Insufficient information 
to make an assessment 

decision.

Likely Good
Limited data available. The 

data that is available 
suggests that the 

parameter is Potentially 
Attaining Standards (PAS)

Marginal
Meets water quality 

standards/thresholds but 
only marginally.

Good
Meets water quality 
standards/thresholds by 
a relatively large 
margin.

10/16/20202 of 51



Aquatic Life Integrity 5-P MERCURY N 2005 2002 3-ND

NAPHTHALENE N 2005 2005 5-P LOW

NICKEL N 2005 2005 3-ND

Nitrogen (Total) N 2018 N/A 5-M LOW

OXYGEN, DISSOLVED N 2018 2018 5-M LOW

PH N 2018 2018 2-M

PHENANTHRENE N 2005 2005 5-P LOW

POLYCHLORINATED BIPHENYLS N 2005 N/A 3-ND

PYRENE N 2005 2005 5-P LOW

SALINITY N 2018 N/A 3-ND

SILVER N 2005 2001 3-ND

TEMPERATURE, WATER N 2018 N/A 3-ND

TOTAL SUSPENDED SOLIDS (TSS) N 2018 N/A 3-ND

TOXAPHENE N 2005 N/A 3-ND

TRANS-NONACHLOR N 2005 N/A 3-ND

ZINC N 2005 2001 3-ND

Fish Consumption 5-M MERCURY - FISH CONSUMPTION 
ADVISORY

N 5-M LOW

PCBS - FISH CONSUMPTION ADVISORY N 5-M LOW

Potential Drinking Water Supply 2-G ESCHERICHIA COLI N 2018 2018 3-PNS

FECAL COLIFORM N 2018 2018 3-PNS

Primary Contact Recreation 5-P CHLOROPHYLL-A N 2018 2018 5-P LOW

ENTEROCOCCUS N 2018 2017 4A-M

Poor
Not meeting water quality 
standards/thresholds. The 

impairment is marginal.

Likely Bad
Limited data available The 

data that is available 
suggests that the 

parameter is Potentially 
Not Supporting (PNS) 

water quality standards.

Severe
Not meeting water 

quality 
standards/thresholds 

The impairment is more 
severe and causes poor 

water quality.

No Current Data
Insufficient information 
to make an assessment 

decision.

Likely Good
Limited data available. The 

data that is available 
suggests that the 

parameter is Potentially 
Attaining Standards (PAS)

Marginal
Meets water quality 

standards/thresholds but 
only marginally.

Good
Meets water quality 
standards/thresholds by 
a relatively large 
margin.

10/16/20203 of 51



Primary Contact Recreation 5-P Nitrogen (Total) N 2013 5-P LOW

Secondary Contact Recreation 4A-M ENTEROCOCCUS N 2018 2004 4A-M

Shellfish Consumption 5-M DIOXIN - FISH CONSUMPTION ADVISORY N 5-M LOW

Fecal Coliform N 4A-P

MERCURY - FISH CONSUMPTION 
ADVISORY

N 5-M LOW

PCBS - FISH CONSUMPTION ADVISORY N 5-M LOW

Wildlife 3-ND

Poor
Not meeting water quality 
standards/thresholds. The 

impairment is marginal.

Likely Bad
Limited data available The 

data that is available 
suggests that the 

parameter is Potentially 
Not Supporting (PNS) 

water quality standards.

Severe
Not meeting water 

quality 
standards/thresholds 

The impairment is more 
severe and causes poor 

water quality.

No Current Data
Insufficient information 
to make an assessment 

decision.

Likely Good
Limited data available. The 

data that is available 
suggests that the 

parameter is Potentially 
Attaining Standards (PAS)

Marginal
Meets water quality 

standards/thresholds but 
only marginally.

Good
Meets water quality 
standards/thresholds by 
a relatively large 
margin.

10/16/20204 of 51



Outstanding Resource Waters, Impairments, and completed TMDLs.
File last update March 26, 2020.

NHDES TMDL Info
2018 Assessment Mapper EPA TMDL Info OneStop Mapper

Applicable EPA
Approved
Assessment
Cycle

Assessment Unit ID (AUID)
(for mapped extent, see
the 2018 Assessment
Mapper) Assessment Unit Name Town(s) Primary town listed first

Water
Size Size Unit Designated Use Parameter Name

Parameter
Level
NHDES
Category

TMDL
Approval
Date

TMDL Name
[All freshwaters covered by
the Mercury TMDL (Approved
12/21/2007, TMDL ID 33883)] TMDL ID

Outstanding Resource
Water (ORW) (AUIDs
not shown are non
ORWs) {See the
OneStop Mapper if

2018 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD, RYE 0.282457 SQUARE MILES Aquatic Life Integrity Chlorophyll a 5 P Non ORW
2018 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD, RYE 0.282457 SQUARE MILES Aquatic Life Integrity Dissolved oxygen saturation 5 M Non ORW
2018 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD, RYE 0.282457 SQUARE MILES Aquatic Life Integrity Nitrogen (Total) 5 M Non ORW
2018 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD, RYE 0.282457 SQUARE MILES Aquatic Life Integrity Oxygen, Dissolved 5 P Non ORW
2018 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD, RYE 0.282457 SQUARE MILES Aquatic Life Integrity pH 5 M Non ORW
2018 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD, RYE 0.282457 SQUARE MILES Fish Consumption Polychlorinated biphenyls 5 M Non ORW
2018 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD, RYE 0.282457 SQUARE MILES Primary Contact RecreationChlorophyll a 5 M Non ORW
2018 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD, RYE 0.282457 SQUARE MILES Primary Contact RecreationEnterococcus 4A M 9/21/2010 NEW HAMPSHIRE STATEWIDE B 39277 Non ORW
2018 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD, RYE 0.282457 SQUARE MILES Primary Contact RecreationNitrogen (Total) 5 P Non ORW
2018 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD, RYE 0.282457 SQUARE MILES Shellfish Consumption Dioxin (including 2,3,7,8 TCDD) 5 M Non ORW
2018 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD, RYE 0.282457 SQUARE MILES Shellfish Consumption Fecal Coliform 4A P 8/29/2011 58 NH BACTERIA IMPAIRED WA 40669 Non ORW
2018 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD, RYE 0.282457 SQUARE MILES Shellfish Consumption Mercury 5 M Non ORW
2018 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD, RYE 0.282457 SQUARE MILES Shellfish Consumption Polychlorinated biphenyls 5 M Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity 2 Methylnaphthalene 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Acenaphthene 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Acenaphthylene 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Anthracene 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Benzo(a)pyrene (PAHs) 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Benzo[a]anthracene 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Benzo[g,h,i]perylene 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Chlorophyll a 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Chrysene (C1 C4) 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity DDD 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity DDE 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity DDT 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Dibenz[a,h]anthracene 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Dieldrin 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Fluoranthene 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Fluorene 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Indeno[1,2,3 cd]pyrene 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Naphthalene 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Nitrogen (Total) 5 M Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Oxygen, Dissolved 5 M Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Phenanthrene 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Aquatic Life Integrity Pyrene 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Fish Consumption Polychlorinated biphenyls 5 M Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Primary Contact RecreationChlorophyll a 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Primary Contact RecreationEnterococcus 4A M 9/21/2010 NEW HAMPSHIRE STATEWIDE B 39277 Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Primary Contact RecreationNitrogen (Total) 5 P Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Shellfish Consumption Dioxin (including 2,3,7,8 TCDD) 5 M Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Shellfish Consumption Fecal Coliform 4A P 8/29/2011 58 NH BACTERIA IMPAIRED WA 40669 Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Shellfish Consumption Mercury 5 M Non ORW
2018 NHEST600030608 01 COCHECO RIVER DOVER 0.276631 SQUARE MILES Shellfish Consumption Polychlorinated biphenyls 5 M Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity 2 Methylnaphthalene 5 P Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity Acenaphthene 5 M Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity Acenaphthylene 5 M Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity Aluminum 5 M Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity Anthracene 5 M Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity Arsenic 5 M Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity Benzo(a)pyrene (PAHs) 5 M Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity Benzo[a]anthracene 5 M Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity BOD, Biochemical oxygen demand 4B T Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity Cadmium 5 M Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity Chlorophyll a 5 M Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity Chrysene (C1 C4) 5 M Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity Copper 5 M Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity DDD 5 P Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity DDE 5 P Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity DDT 5 P Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity Dibenz[a,h]anthracene 5 M Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity Dissolved oxygen saturation 5 P Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity Fluoranthene 5 M Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity Fluorene 5 M Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity Lead 5 M Non ORW
2018 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET 0.033 SQUARE MILES Aquatic Life Integrity Mercury 5 M Non ORW
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Cycle Assessment Unit ID (AUID) Assessment Unit Name
Town(s)

Primary Town is Listed First

AUID Intersects or is
Adjacent to EPA's
2017 MS4 General

Water Size Size Unit Designated Use Parameter Name
Parameter

Level NHDES
Category

TMDL
Priority Beach Last Sample

Last
Exceeden

ce
2020 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD Yes 0.282 SQUARE Aquatic Life Integrity Chlorophyll a 5 P LOW N 2018 MED.
2020 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD Yes 0.282 SQUARE Aquatic Life Integrity Dissolved oxygen saturation 5 M LOW N 2018 2018
2020 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD Yes 0.282 SQUARE Aquatic Life Integrity Nitrogen (Total) 5 P LOW N 2018 MED.
2020 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD Yes 0.282 SQUARE Aquatic Life Integrity Oxygen, Dissolved 5 P LOW N 2018 2017
2020 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD Yes 0.282 SQUARE Aquatic Life Integrity pH 5 M LOW N 2018 2014
2020 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD Yes 0.282 SQUARE Fish Consumption MERCURY FISH CONSUMPTION ADVISORY 5 M LOW N
2020 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD Yes 0.282 SQUARE Fish Consumption PCBS FISH CONSUMPTION ADVISORY 5 M LOW N
2020 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD Yes 0.282 SQUARE Primary Contact Recreation Chlorophyll a 5 M LOW N 2018 2017
2020 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD Yes 0.282 SQUARE Primary Contact Recreation Nitrogen (Total) 5 P LOW N 2012
2020 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD Yes 0.282 SQUARE Shellfish Consumption DIOXIN FISH CONSUMPTION ADVISORY 5 M LOW N
2020 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD Yes 0.282 SQUARE Shellfish Consumption MERCURY FISH CONSUMPTION ADVISORY 5 M LOW N
2020 NHEST600030406 01 SALMON FALLS RIVER DOVER, ROLLINSFORD Yes 0.282 SQUARE Shellfish Consumption PCBS FISH CONSUMPTION ADVISORY 5 M LOW N
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity 2 Methylnaphthalene 5 P LOW N 2005 2005
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Acenaphthene 5 P LOW N 2005 2005
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Acenaphthylene 5 P LOW N 2005 2005
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Anthracene 5 P LOW N 2005 2005
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Benzo(a)pyrene (PAHs) 5 P LOW N 2005 2005
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Benzo[a]anthracene 5 P LOW N 2005 2005
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Benzo[g,h,i]perylene 5 P LOW N 2005 2002
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Chlorophyll a 5 P LOW N 2018 90th
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Chrysene (C1 C4) 5 P LOW N 2005 2005
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity DDD 5 P LOW N 2005 2004
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity DDE 5 P LOW N 2005 2004
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity DDT 5 P LOW N 2005 2000
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Dibenz[a,h]anthracene 5 P LOW N 2005 2005
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Dieldrin 5 P LOW N 2005 2004
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Fluoranthene 5 P LOW N 2005 2005
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Fluorene 5 P LOW N 2005 2005
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Indeno[1,2,3 cd]pyrene 5 P LOW N 2005 2002
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Naphthalene 5 P LOW N 2005 2005
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Nitrogen (Total) 5 M LOW N 2018 N/A
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Oxygen, Dissolved 5 M LOW N 2018 2018
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Phenanthrene 5 P LOW N 2005 2005
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Aquatic Life Integrity Pyrene 5 P LOW N 2005 2005
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Fish Consumption MERCURY FISH CONSUMPTION ADVISORY 5 M LOW N
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Fish Consumption PCBS FISH CONSUMPTION ADVISORY 5 M LOW N
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Primary Contact Recreation Chlorophyll a 5 P LOW N 2018 2018
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Primary Contact Recreation Nitrogen (Total) 5 P LOW N 2013
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Shellfish Consumption DIOXIN FISH CONSUMPTION ADVISORY 5 M LOW N
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Shellfish Consumption MERCURY FISH CONSUMPTION ADVISORY 5 M LOW N
2020 NHEST600030608 01 COCHECO RIVER DOVER Yes 0.277 SQUARE Shellfish Consumption PCBS FISH CONSUMPTION ADVISORY 5 M LOW N
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity 2 Methylnaphthalene 5 P LOW N 2015 2003
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Acenaphthene 5 M LOW N 2015 2005
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Acenaphthylene 5 M LOW N 2015 2015
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Aluminum 5 M LOW N 2015 2015
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Anthracene 5 M LOW N 2015 2005
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Arsenic 5 M LOW N 2015 2015
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Benzo(a)pyrene (PAHs) 5 M LOW N 2015 2015
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Benzo[a]anthracene 5 M LOW N 2015 2015
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Cadmium 5 M LOW N 2015 2003
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Chlorophyll a 5 M LOW N 2018 90th
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Chrysene (C1 C4) 5 M LOW N 2015 2015
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Copper 5 M LOW N 2015 2015
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity DDD 5 P LOW N 2005 2001
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity DDE 5 P LOW N 2015 2001
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity DDT 5 P LOW N 2005 2001
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Dibenz[a,h]anthracene 5 M LOW N 2015 2015
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Dissolved oxygen saturation 5 P LOW N 2018 2018
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Fluoranthene 5 M LOW N 2015 2015
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Fluorene 5 M LOW N 2015 2005
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Lead 5 M LOW N 2015 2015
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Mercury 5 M LOW N 2015 2015
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Naphthalene 5 P LOW N 2015 2000
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Nickel 5 M LOW N 2015 2015
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Nitrogen (Total) 5 M LOW N 2018 MED.
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Oxygen, Dissolved 5 P LOW N 2018 2018
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Phenanthrene 5 M LOW N 2015 2015
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity Pyrene 5 M LOW N 2015 2015
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity pH 5 M LOW N 2018 2018
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Aquatic Life Integrity trans Nonachlor 5 M LOW N 2005 N/A
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Fish Consumption MERCURY FISH CONSUMPTION ADVISORY 5 M LOW N
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Fish Consumption PCBS FISH CONSUMPTION ADVISORY 5 M LOW N
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Primary Contact Recreation Chlorophyll a 5 P LOW N 2018 2016
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Primary Contact Recreation Nitrogen (Total) 5 P LOW N 2013
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Shellfish Consumption DIOXIN FISH CONSUMPTION ADVISORY 5 M LOW N
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Shellfish Consumption MERCURY FISH CONSUMPTION ADVISORY 5 M LOW N
2020 NHEST600030709 01 01 LAMPREY RIVER NORTH NEWMARKET Yes 0.033 SQUARE Shellfish Consumption PCBS FISH CONSUMPTION ADVISORY 5 M LOW N
2020 NHEST600030709 01 02 LAMPREY RIVER SOUTH NEWMARKET Yes 0.137 SQUARE Aquatic Life Integrity Chlorophyll a 5 M LOW N 2017 90th
2020 NHEST600030709 01 02 LAMPREY RIVER SOUTH NEWMARKET Yes 0.137 SQUARE Aquatic Life Integrity Estuarine Bioassessments 5 P LOW N 2013 MED.
2020 NHEST600030709 01 02 LAMPREY RIVER SOUTH NEWMARKET Yes 0.137 SQUARE Aquatic Life Integrity Light Attenuation Coefficient 5 P LOW N MED.

kberry
Highlight

























































































GlynBoone
NH



GlynBoone
NH



CHECKED BY:

DESIGNED BY:

DRAWN BY:

JOB NO:

SCALE:

DATE:

SHEET: OF

THIS DOCUMENT IS THE PROPERTY OF
WOODARD & CURRAN AND ITS CLIENT.

REPRODUCTION OR MODIFICATION WITHOUT
WRITTEN PERMISSION IS PROHIBITED.

DRAWING TITLE:

FILENAME:

PE SEAL:

DRAWING NO:

Woodard
& Curran
40 Shattuck Road, Suite 110

Andover, Massachusetts 01810
866.702.6371 | www.woodardcurran.com

MM/DD/YY DESCRIPTIONREV

CLIENT INFO:

0234242.00-C-300.dwg

C:
\U

se
rs

\jc
ou

lo
m

be
\O

ne
D

riv
e 

- W
oo

da
rd

 &
 C

ur
ra

n\
_P

CF
ol

de
rs

\D
oc

um
en

ts
\_

00
0 

PR
O

JE
CT

S\
_0

23
42

42
.0

0 
D

ov
er

 - 
Fi

fth
 &

 G
ro

ve
 U

til
ity

 A
ss

m
t R

ec
on

\C
IV

IL
\0

23
42

42
.0

0-
C-

30
0.

dw
g,

 Ju
n 

02
, 2

02
2 

- 1
2:

42
pm

 JC
O

UL
O

M
BE

22x34

0234242.00

C-300
   

CIVIL
STREET CROSS SECTION

OPTIONS

JUNE 2022

1" = 5'

 

JBC

 

NOT FOR CONSTRUCTION

     

     

     

     

     

     

     

     

     

PLOT SCALE: 1:1

CITY OF DOVER
DOVER, NEW HAMPSHIRE

FIFTH & GROVE STREETS
RECONSTRUCTION



1+00

2+00

3+00

4+00

5+00

6+00

7+00

8+00

9+00

10+00

11+00
12+00

13+00

14+00

15+00

16+00

17+00

18+00

19+00

20+00

21+00

22+00

23+00

24+00

25+00

26+00

27+00

28+00

29+00

30+00

31+00

32+00

33+00
34+00

35+00
36+00

37+00

38+00

39+00

40+00

41+00

42+00

43+00

44+00

45+00

46+00

47+00

50+
00

51+
00

52+
00

53+
00

54+
00

55+
00

55+
51

UNION STREET

NH RO
UTE 108   CENTRAL AVE.

UNION STREET

COURT STREET

BO
YL

E 
ST

RE
ET

S
O

U
TH

 P
IN

E
 S

TR
E

E
T

E
LM

V
IE

W
 C

IR
C

LE

LO
C

K
E

 S
TR

E
E

T

EA
ST

 W
AT

SO
N

 S
TR

EE
T

TE
N

N
Y

S
O

N
 A

V
E

COURT STREET

M
O

UN
T 

PL
EA

SA
NT

 R
O

AD
(P

RI
VA

TE
)

BACK ROAD

MIDDLE ROAD

HU
BB

AR
D 

RO
AD

SA
M

U
EL

 H
AN

SO
N

 A
VE

C
E

N
TR

A
L 

A
V

E
   

   
N

H
 1

08
 / 

N
H

 9

RELOCATED VETERANS MEMORIAL

GRAPHIC SCALE

( IN FEET )

1 inch =     ft.30
DOVER, NEW HAMPSHIRE

COURT AND UNION STREET
RECONSTRUCTION PROJECT

JUNE 2022

LEGEND

PROPOSED SIDEWALK

PROPOSED PAVEMENT

PROPOSED GREENSPACE

1+00

2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00

BP: 1+00.00

PT
: 2

+2
1.

00

52
+0
0

53
+0
0

54
+0
0

55
+0
0

55
+5
1

EP: 55+50.51

U
N

IO
N

 S
TR

EE
T

NH ROUTE 108   CENTRAL AVE.

U
N

IO
N

 S
TR

EE
T

COURT STREET

B
O

Y
LE

 S
TR

E
E

T

CE
NT

RA
L 

AV
E 

   
  N

H 
10

8 
/ N

H 
9

GRAPHIC SCALE

( IN FEET )

1 inch =     ft.30

DOVER, NEW HAMPSHIRE

COURT AND UNION STREET
RECONSTRUCTION PROJECT

COURT STREET - OPTION 2
STA 4+44 TO STA 8+66

JUNE 2022

LEGEND

PROPOSED SIDEWALK

PROPOSED PAVEMENT

PROPOSED GREENSPACE

1+00

2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00

BP: 1+00.00

PT
: 2

+2
1.

00

52
+0
0

53
+0
0

54
+0
0

55
+0
0

55
+5
1

EP: 55+50.51

U
N

IO
N

 S
TR

EE
T

NH ROUTE 108   CENTRAL AVE.

U
N

IO
N

 S
TR

EE
T

COURT STREET

B
O

Y
LE

 S
TR

E
E

T

CE
NT

RA
L 

AV
E 

   
  N

H 
10

8 
/ N

H 
9

GRAPHIC SCALE

( IN FEET )

1 inch =     ft.30

DOVER, NEW HAMPSHIRE

COURT AND UNION STREET
RECONSTRUCTION PROJECT

COURT STREET - OPTION 2
STA 4+44 TO STA 8+66

JUNE 2022

LEGEND

PROPOSED SIDEWALK

PROPOSED PAVEMENT

PROPOSED GREENSPACE

COURT STREET
CENTRAL AVENUE TO 

BOYLE STREET

COURT STREET
OPTION 1: BOYLE STREET TO 

UNION STREET

COURT STREET
OPTION 2: BOYLE STREET TO UNION STREET

UNION STREET
CENTRAL AVENUE TO 

COURT STREET

COURT STREET
UNION STREET TO 

BACK ROAD

MIDDLE ROAD 
BACK ROAD TO

HUBBARD STREET

mavrogeorgek
PolyLine

mavrogeorgek
PolyLine

mavrogeorgek
Line

mavrogeorgek
Line
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Callout
driveway apron bituminous at each driveway... bring detail to meeting.
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Callout
show a sharrow symbol and signage detail at meeting.
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Callout
show crosswalks here
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show sidewalk
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why was parking flipped to the other side of the road...? can we flip parking to other side to mimic existing condition...?
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