
 

  

 

TOWN OF MILLIS 

Tuesday January 16th 2024 6:00 PM  

Remote -Hybrid 

                                                                            https://us02web.zoom.us/j/88553665824 

   
 
 

       6:00 p.m.     Open BOH Meeting.   
       6:10 p.m.     EHIR Well #3 DPW Kleinfelder Continued  
       6:30 p.m.     Discussion 121 Norfolk Cell Tower continued 

   
       

 

 

 

 

 

 

 

 

Tentative Date of Next Meeting: 

February 5th 2024 

 

 

TOWN OF MILLIS 

Notice of Meeting 

 

The BOARD OF HEALTH 

Will Remote -Hybrid Meet at 6:00 P.M. 

 

On Tuesday  January 16th 2024 

 

Zoom Online meeting. 
______________________ 

Assistant Town Clerk 

 

Posted ________________, 2024 

 
Join Zoom Meeting 
https://us02web.zoom.us/j/88553665824 
Meeting ID: 885 5366 5824 
One tap mobile 
+13017158592,,88553665824# US (Washington DC) 13052241968,,88553665824#  
+US 
 



84 Main Street 
Wilmington, MA  01887 
Phone: (978) 657-9714 

 
 
 

 
January 3, 2023 
 
 
Mr. John McVeigh 
Health Director 
Board of Health  
Town of Millis  
900 Main Street 
Millis, MA 02054 
 
 
RE: Peer Review – EHIR Well #3 Treatment Plant PFAS Upgrades 
 
 
Dear Mr. McVeigh: 
 
As requested, GCG has reviewed the EHIR submittal for improvements proposed at the Town of Millis 
Well #3 adjacent to Birch Street for compliance with Millis Board of Health Public and Environmental 
Health Review Regulations and Standards. The submittal prepared by Kleinfelder dated October 30,203 
included the following component which were reviewed under the EHIR. 
  

• Notice of Intent (reviewed with respect to EHIR only) 
• Project Plans, Town of Millis, Massachusetts, Well 3 Water Treatment Facility 

dated October 2023. 
• Stormwater Report, dated October 2023 

The project involves the construction of a new building to accommodate the proposed PFAS treatment 
system which includes four 10,000-pound GAC filters for the well. Site improvements for the new building 
include paving, regrading, demolition of existing building, stormwater improvements, sewage tite tank 
and water treatment improvements.  
 
Based upon our review of the above information, we offer the following comments with respect to 
compliance with Millis Board of Health Public and Environmental Health Review Regulations and 
Standards. The numerical section of the regulations is referenced at the beginning of each comment as 
it relates to the regulations. 
 
SECTION VII – WATER SUPPLY 
 
The proposed improvements to the existing Millis water supply are required based upon meeting current 
PFAS standards.  The system appears to be designed to follow current standards and regulations with 
respect to water treatment of PFAS. The Town has hired Kleinfelder as their consultant to design this 
system. GCG did not review the actual design for compliance.  
 
SECTION VIII – SEWAGE DISPOSAL 
 
The project is in a Zone 1 for the existing water supply and disposal of wastewater is not permitted in a 
Zone 1. The applicant proposes a 2000-gallon tank with no discharge of sewage. The plan set references 
sewer plans which were not found in the application. Sewage flows and design should be provided for 
review. 



 
SECTION XII. -  DRAINAGE 
 
The stormwater drainage systems is designed for storm events up to a 100 year storm event.  In general, 
the design meets the goals of the drainage regulations with the following exceptions. 
 

1. The cover over the 8” drain is less than one foot in the paved area of the stormwater forebay in 
front of the building.  

2. The drain from the forebay to forebay should be extended so that it is at the bottom of the 
infiltration basin.  

3. The rip rap area at the end of the pipe connecting the forebays should be shown at the toe of the 
slope. It is not necessary to place rip rap on the slope. 

4. MassDEP Stormwater Handbook recommends a 10-foot area around the basin to allow access. 
The current basin has a three-foot strip for the top of the berm.  

5. The stormwater report shows that the rate of flow does not increase. A table should be provided 
to show the volume does not increase as required under the regulations. 

6. Calculations should be provided showing the drain time of the infiltration basin. Seventy-two hours 
are recommended in the Stormwater Handbook. 

7. The regulations require 4 to 1 slope for basins. The design has 3 to 1 slope. 
8. A test hole should be performed in the basin to confirm the 2-foot groundwater separation is met 

or provide other documentation. The adjacent wetlands are at elevation 121 which may be 
indicative of the water table elevation. The bottom of the basin is at elevation 122. 

9. The basin should have one foot of freeboard during a 100-year event.  

 
SECITON XIII – EARTH REMOVAL STANDARDS 
 
The volume of material removed was not provided to allow for a determination if review under this 
regulation is required. In general, the design appears to comply with the intent of the standard under this 
section. 
 
If you have any questions regarding these matters, please contact our office. 
 
Respectfully Submitted, 
GCG Associates 

Michael J. Carter 
Michael J. Carter, P.E. 
Project Manager 
 
 
  
 
 
 
   
 
 



 

Project # 20233667.002A Page 1 of 3 January 15, 2024 

© 2024 Kleinfelder  www.kleinfelder.com 

KLEINFELDER   One Beacon Street, Suite 8100, Boston, MA  02108    p | 617.497.7800    f | 617.498.4630  

M E M O R A N D U M  

 
 

 

TO:  John McVeigh, Health Director, Board of Health, Millis, MA  

FROM:  Gregory Avenia, P.E., Kleinfelder 

DATE : January 15, 2024 

SUBJECT: Response to Peer Review Stormwater Comments  

EHIR Well #3 Treatment Plant PFAS Upgrades 

CC:  Tyler Bernier, Project Manage Kleinfelder 

  Michael J. Carter, P.E., Project Manager, GCG Associates 

 

 

Kleinfelder has prepared this memorandum in response to third-party peer review comments on the EHIR 

submittal for the Well #3 Treatment Plant PFAS Upgrades project originally submitted on October 30, 

2023. The referenced comments are from the document titled “Peer Review – EHIR Well #3 Treatment 

Plant PFAS Upgrades” from GCG Associates, dated January 3, 2023 (assumed to be corrected to 2024), 

and provided to Kleinfelder on January 5, 2024.  

 
SECTION VIII – SEWAGE DISPOSAL  

Comment: 

“The applicant proposed a 2000-gallon tank with no discharge of sewage. The plan set references sewer 

plans which were not found in the application. Sewage flows and design should be provided for review.” 

 

Response: 

A set of sewer plans were provided to the Board of Health on January 5, 2024 for review.  

 
SECTION XII – DRAINAGE 

Comment 1: 

“The cover over the 8” drain is less than one foot in the paved area of the stormwater forebay in front of 

the building.” 

 

Response 1: 

The site plans have been revised to add additional cover over the 8” drainpipe by lowering the pipe inlet 

elevation and raising grade over the top of the pipe. The pipe is specified to be ductile iron for additional 

strength due to the shallow cover. 

 

Comment 2: 

“The drain from the forebay to forebay should be extended so that it is at the bottom of the infiltration 

basin.” 
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Response 2: 

The drain has been extended to the bottom of the infiltration basin. This change is reflected on the 

attached revised site plans.  

 
Comment 3: 

“The rip rap area at the end of the pipe connecting the forebays should be shown at the toe of the slope. 

It is not necessary to place rip rap on the slope.” 

 

Response 3: 

The rip rap area has been adjusted to the toe of slope with the extension of the drainpipe to the bottom 

of the basin. However, the rip rap is still extended slightly up the slope to protect the area around the end 

of the drainpipe that will be more difficult to establish vegetation within.  

 
Comment 4: 

“MassDEP Stormwater handbook recommends a 10-foot area around the basin to allow access. The 

current basin has a three-foot strip for the top of the berm.”  

 

Response 4: 

The berm associated with the infiltration basin is less than 3 feet in height at its tallest point and is limited 

to the southern and eastern sides of the basin, which are flanked by flat, open fields.  The basin is easily 

accessible for maintenance from all sides.  Expanding the top width of the berm would significantly 

increase the project footprint beyond the current limit of disturbance approved by the Conservation 

Commission.  

 
Comment 5: 

“The stormwater report shows that the rate of flow does not increase. A table should be provided to show 

the volume does not increase as required under the regulations.”  

 

Response 5: 

The attached stormwater memo now includes a table highlighting the volumes for each model condition.  

 
Comment 6: 

“Calculations should be provided showing the drain time of the infiltration basin. Seventy-two hours are 

recommended in the Stormwater Handbook.”  

 

Response 6: 

The proposed HydroCAD analysis results appended to the stormwater memo now include hydrographs 

that demonstrate the basin drains within seventy-two hours.  
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Comment 7: 

“The regulations require 4 to 1 slopes for basins. The design has 3 to 1 slope.”  

 

Response 7: 

Per the Infiltration Basin section of Volume 2 Chapter 2 of the Massachusetts Stormwater Handbook 

“Structural BMP Specifications for the Massachusetts Stormwater Handbook”, infiltration basin designers 

must “Design the side slopes of the basin to be no steeper than 3:1 (horizontal: vertical) to allow for proper 

vegetative stabilization, easier mowing, easier access, and better public safety”. Changing the side slopes 

to 4:1 (horizontal: vertical) would significantly increase the footprint of the basin and shift it closer to the 

foundation of the building due to the limited space available to the east.  

 
Comment 8: 

“A test hole should be performed in the basin to confirm the 2-foot groundwater separation is met or 

provide other documentation. The adjacent wetlands are at elevation 121 which may be indicative of the 

water table elevation. The bottom of the basin is at elevation 122.”  

 

Response 8: 

Per the boring logs and location map included in Appendix F of the stormwater report groundwater was 

observed at approximately elevation 118. A monitoring well was installed on site adjacent to the boring 

location. 

 The soil boring log indicates the groundwater table is at elevation 118. The finish grade at the top of the 

monitoring well is approximately 126’. During construction of the well on March 10, 2023, groundwater 

was observed approximately 11.5 feet below the ground surface at elevation 114.5’. 

 During the design phase, Kleinfelder conducted two additional field visits to measure the depth to 

groundwater throughout the year. On August 30, 2023, groundwater was observed 7.67’ below the 

ground surface at elevation 118.33’. During a follow up visit on October 12, 2023, groundwater was 

measured 8.01’ below the ground surface at elevation 117.99’. As a conservative measure and based on 

the significant rainfall throughout 2024, seasonal high groundwater is estimated to be at or below 

elevation 120.00 in the vicinity of the proposed infiltration basin. 

 

 
Comment 9: 

“The basin should have one foot of freeboard during a 100-year event.”  

 

Response 9: 

During the 100-year storm, the basin ponds to a maximum elevation of 123.31’. A spot grade at the top 

of the berm has been added to 124.4’ to ensure 1 foot of freeboard is provided, and the applicable details 

on sheet C-502 have been updated accordingly. 
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M E M O R A N D U M  

 
 

 

TO:  Town of Millis Conservation Commission 

FROM:  Greg Avenia, P.E., Kleinfelder 

DATE : October 2023 (REVISED January 2024) 

SUBJECT: Millis Well 3 PFAS Treatment Facility Design, Village Street, Millis, MA 02054 

CC:  Tyler Bernier, P.E., Kleinfelder 

 

 

This Stormwater Management Report has been prepared to show compliance with the Massachusetts 

Stormwater Management Standards to support the Project’s Notice of Intent Application.  

The Town of Millis is proposing the installation of a 71’ x 43’ PFAS treatment facility to support Well 3 off 

Village Street in Millis, MA. The proposed development will also include the installation of above-ground 

backwash storage tanks, associated utilities including a tight tank sewer system, a paved driveway and an 

infiltration basin. 

1 EXISTING DRAINAGE CONDITIONS 

The proposed site is adjacent to the existing Well 3 facilities, southwest along the existing gravel driveway. 

The intersection of the gravel driveway and Birch Street is approximately 1,500 feet to the southwest. Under 

existing conditions, the proposed 31,581 square-foot site is mostly wooded. Wooded area borders the site 

to the south, the gravel driveway and wetland to the west, existing Well 3 infrastructure to the north, and a 

grassed field to the east past a loop in the gravel driveway.  

The entirety of the site is within the Charles River watershed. Stormwater drains in two directions from a 

high point to the southeast of the proposed site. Approximately half of the site drains to the wetlands to the 

northwest, with the rest draining towards Maple Swamp located to the east. Both wetlands ultimately 

connect to the Charles River.  

A boring log for the project site is attached to this report in Appendix F. In conjunction with this onsite boring, 

a monitoring well was installed to observe the seasonal changes in groundwater levels. The installation log 

of this well and an approximate location map are also included in Appendix F. The finish grade at the top of 

the monitoring well is approximately 126’. During construction of the well on March 10, 2023, groundwater 

was observed approximately 11.5 feet below the ground surface at elevation 114.5’. 

During the design phase Kleinfelder conducted two additional field visits to measure the depth to 

groundwater throughout the year. On August 30, 2023, groundwater was observed 7.67’ below the ground 

surface at elevation 118.33’. During a follow up visit on October 12, 2023, groundwater was measured 8.01’ 

below the ground surface at elevation 117.99’. As a conservative measure and based on the significant 
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rainfall throughout 2024, seasonal high groundwater is estimated to be at or below elevation 120.00 in the 

vicinity of the proposed infiltration basin.  

2 PROPOSED DRAINAGE CONDITIONS 

Stormwater flows will emulate existing drainage conditions to the maximum extent possible, however a 

portion of the site that currently drains to the wetlands west of the site has been rerouted to the east to 

maximize water quality and quantity treatment via the proposed infiltration basin. Kleinfelder estimates that 

the proposed development will create approximately 7,510 square feet of new impervious area, comprised 

of the proposed treatment building, paved driveway, and concrete pad for above-ground backwash storage 

tanks. The existing chemical feed building will be demolished down to existing grade and the equipment will 

be relocated to the new treatment facility. The working area of the site will be graded to emulate existing 

drainage patterns in slopes ranging from 1% to approximately 5%. Proposed grades will be tied into existing 

grade at a maximum of 3:1 H:V slopes. The bottom elevation of the infiltration basin was limited due to the 

elevation of the groundwater table, approximately 118.33’ as observed by Kleinfelder on August 30, 2023. 

To ensure appropriate separation to the groundwater table, the infiltration basin was restricted to a 

minimum elevation of 122’.  

A stormwater swale along the existing gravel drive will capture the majority of runoff coming from the 

proposed building roof, the paved access drive, and concrete pad. The swale will direct stormwater to the 

proposed infiltration basin to the north of the site via an 8-inch pipe. Stormwater from the rear of the building 

will be directed to the proposed basin by a berm. The project site has been located and designed so that the 

impact within the 100-foot wetland buffer and 100-year flood zone are minimized to the maximum extent 

possible. 

3 HYDROLOGIC ANALYSIS 

A HydroCAD hydrologic analysis was performed under both existing and proposed conditions. Each model 

was analyzed for the 1, 2, 5, 10, 25, and 100-year storm events. Rainfall data was acquired from the 

Precipitation Frequency Data Server maintained by NOAA. The total watershed for the site was measured to 

be approximately 0.65 acres. Stormwater flow comes from an existing high point southeast of the project 

site and flows to the wetland to the west or to Maple Swamp to the east.  

The soil data used for this analysis was acquired via the Web Soil Survey, provided by NRCS. Within the project 

site, areas not classified as water or impervious areas are generally hydrologic soil group A. Soils on the site 

are classified as very sandy loams and loamy sands.  

For analysis of existing conditions, the site was divided into two main sub-watershed areas separated by a 

natural high point that extends across the project area, effectively dividing the site in half.  

• SC-1 is approximately 24,786 square feet in area. It represents the western portion of the site and is 

comprised of woods in good conditions, unconnected impervious area, such as building roofs and 
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tank concrete pads, and gravel access road. Stormwater drains across the access drive to the wetland 

west of the site. 

• SC-2 is approximately 19,349 square feet in area. It encompasses the easter portion of the site and 

drains to the east toward Maple Swamp. Ground cover in this area is entirely woods in good 

condition. 

Under proposed conditions, the site was separated into five sub-watershed areas based on proposed 

drainage features and grading.  

• SC-1 is approximately 3,356 square feet in area. It represents a portion of the site driveway the drains 

to the west before being captured by the proposed stormwater system. Ground cover in this area 

includes paved surfaces, gravel access drive, and grassed area.  

• SC-2 is approximately 11,864 square feet in area. It encompasses most of the developed area of the 

site that flows to the west. Ground cover includes paved surface, concrete pads, building roofs, and 

grassed area. Stormwater from this area is captured by the proposed stormwater system and routed 

to an infiltration basin.  

• SC-3 is approximately 9,595 square feet in area. This subcatchment area includes areas of direct flow 

from the north and east sides of the site into the infiltration basin. Ground cover includes grassed 

areas and the area of the infiltration basin, classified as water surface area.  

• SC-4 is approximately 7,531 square feet in area. This encompasses the backside of the berm on the 

east side of the proposed infiltration basin, pressure relief outlet, and woods extending to the gravel 

road surrounding the site. Ground cover in this area is classified as a wood/grass combination.  

• SC-5 is approximately 11,789 square feet in area. This represents the area on the west side of the 

site that is not captured by the stormwater system and flows directly to the western wetland. The 

ground cover in this area includes the existing well 3 building, the existing gravel access drive, and 

grassed area.  

The watershed area has been standardized between the two analyses to allow direct comparison of the 

impact of the proposed development. Both models include two design points that are used to analyze and 

compare stormwater flow rates and volumes. 

• Design Point 1, or “DP-1” represents the wetlands to the west of the project site.  

• Design Point 2, or “DP-2” represents outflow from the project site to the east, ultimately into Maple 

Swamp. 

4 MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION (MASSDEP) – 

STORMWATER MANAGEMENT STANDARDS 

As demonstrated below, the proposed Project complies with the MassDEP Stormwater Management  

Standards (the Standards) to the maximum extent practicable. Under the Stormwater Management 

Standards, the Project is considered a new develop project because it involves the construction of a new 

drinking water treatment facility. The Project has been designed to meet the Stormwater Management 

Standards to the maximum extent practicable and to improve upon existing conditions.   
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4.1 STANDARD 1: NO NEW UNTREATED DISCHARGES 

No new stormwater conveyance (e.g., outfalls) may discharge untreated stormwater directly to or cause 

erosion in wetlands or waters of the Commonwealth. 

No change: 

The Project has been designed to comply with Standard 1. Under existing conditions, there are no existing 

outfalls within the project area and no best management practices in place; runoff currently flows overland 

directly from the site to the wetlands to the west, or to Maple Swamp to the east. Under proposed conditions, 

a portion of the stormwater originally destined to flow from the site to the western wetlands will be 

intercepted by a proposed swale and rerouted to the proposed infiltration basin. On the eastern portion of 

the site, a berm will redirect runoff toward the proposed basin. No untreated discharges are proposed.  

• A stone gabion basket weir is proposed to create a sediment forebay within the proposed infiltration 

basin to provide the required pretreatment. 

• The infiltration basin will provide primary water quality treatment for this development. The basin 

has been sized to accommodate the 100-year 24-hour storm event for areas that drain to it. An 

emergency overflow weir with riprap erosion protection is proposed as a precautionary measure.  

 

4.2 STANDARD 2: PEAK RATE ATTENUATION 

Stormwater management systems shall be designed so that post-development peak discharge rates do not 

exceed pre-development peak discharge rates. This Standard may be waived for discharges to land subject to 

coastal storm flowage as defined in 310 CMR 10.04. 

 

Standard Met: 

The Project has been designed to comply with Standard 2. The infiltration basin on the north side of the site 

will receive all the runoff from the impervious area added as a result of the development. The existing access 

road will be regraded near the proposed stormwater swale on the western side of the site to capture the 

maximum amount of runoff practicable. Areas that are not paved will be loamed and seeded at the end of 

construction.  

 

A HydroCAD analysis was performed on both existing and proposed conditions, attached under Appendix C. 

A summary of this analysis in relation to standard 2 is below: 

TABLE 1: PEAK FLOWS AT DESIGN POINT 1  

Design Storm Existing Peak Flow (cfs) Proposed Peak Flow (cfs) 

1-Year 0.62 0.41 

2-Year 0.77 0.51 

5-Year 1.02 0.67 

10-Year 1.23 0.81 

25-Year 1.51 1.01 

100-Year 1.95 1.38 
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TABLE 2: PEAK FLOWS AT DESIGN POINT 2 

Design Storm Existing Peak Flow (cfs) Proposed Peak Flow (cfs) 

1-Year 0.00 0.00 

2-Year 0.00 0.00 

5-Year 0.00 0.00 

10-Year 0.00 0.00 

25-Year 0.01 0.00 

100-Year 0.07 0.05 

 

 

TABLE 3: TOTAL VOLUMES AT DESIGN POINT 1  

Design Storm Existing Total Storm Volume (ac-ft) Proposed Total Storm Volume (ac-ft)  

1-Year 0.048 0.032 

2-Year 0.061 0.040 

5-Year 0.082 0.055 

10-Year 0.100 0.068 

25-Year 0.127 0.086 

100-Year 0.174 0.117 

TABLE 4: TOTAL VOLUMES AT DESIGN POINT 2 

Design Storm Existing Total Storm Volume (ac-ft) Proposed Total Storm Volume (ac-ft)  

1-Year 0.000 0.000 

2-Year 0.000 0.000 

5-Year 0.000 0.000 

10-Year 0.001 0.001 

25-Year 0.005 0.003 

100-Year 0.018 0.009 

 

The post-development peak rates and volumes are equal to or less than the peak rates under existing 

conditions for all the analyzed storm events.  

 

4.3 STANDARD 3: STORMWATER RECHARGE 

Loss of annual recharge to groundwater shall be eliminated or minimized through the use of environmentally 

sensitive site design, low impact development techniques, stormwater management practices and good 

operation and maintenance. At a minimum, the annual recharge from the post-development site shall 

approximate the annual recharge from pre-development conditions based on soil types. This Standard is met 

when the stormwater management system is designed to infiltrate the required recharge volume as 

determined in accordance with the Massachusetts Stormwater Handbook. 

 

Standard Met: 
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The Project has been designed to comply with Standard 3. The proposed infiltration basin has 5,937 cubic 

feet of storage and can infiltrate the 100-year storm event for most of the project site. The required recharge 

volume calculation is included below.  

TABLE 5: IMPERVIOUS AREA SUMMARY FOR STANDARD 3 

Existing Impervious Area (sq. ft) Proposed Impervious Area (sq. ft) Change (sq. ft) 

894 8,404 +7,510 

 

The project site is surrounded by Hydrologic Soil Group A soils. Per the Massachusetts Stormwater Handbook, 

a recharge rate of 0.6 inches (0.05 feet) shall be used for all impervious area in areas with Hydrologic Soil 

Group A, the highest recharge rate outlined in the definition of Standard 3. When this rate is applied to the 

proposed additional impervious area of 0.18 acres or 7,753 square feet, the required recharge volume 

associated with this impervious area is calculated to 646 cubic feet. The proposed stormwater management 

system can store and infiltrate more than this required volume. See Appendix E for stormwater storage 

calculations. 

 

4.4 STANDARD 4: WATER QUALITY  

Stormwater management systems shall be designed to remove 80% of the average annual post-construction 

load of Total Suspended Solids (TSS). This Standard is met when: 

a) Suitable practices for source control and pollution prevention are identified in a long-term pollution 

prevention plan, and thereafter are implemented and maintained. 

b) Structural stormwater best management practices are sized to capture the required water quality 

volume determined in accordance with the Massachusetts Stormwater Handbook; and 

c) Pretreatment is provided in accordance with the Massachusetts Stormwater Handbook. 

Standard Met: 

The Project has been designed to comply with Standard 4. The project ultimately discharges to the Charles 

River (MA 72-05), a class 5 waterbody per Massachusetts 2022 Integrated List of Waters. 

 

Table 3 shows the stormwater treatment provided for the proposed development. Water Quality Volumes 

were calculated for the first 1.0” of runoff per the Massachusetts Stormwater Handbook new development 

standards. 

TABLE 4: REQUIRED WATER QUALITY VOLUME (WQV) AT DESIGN POINT 1 

Watershed Area 
Required 

WQV 

Provided 

WQV 

Existing Total Impervious Area 894 sf 0 cf*  

0 cf 
Proposed New Impervious Area (in 

addition to existing) 
-354 sf 0 cf   

 *To Max. Extent Practicable 
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TABLE 5: REQUIRED WATER QUALITY VOLUME (WQV) AT DESIGN POINT 2 

Watershed Area 
Required 

WQV 

Provided 

WQV 

Existing Total Impervious Area 0 sf 0 cf*  

3,348 cf 
Proposed New Impervious Area (in 

addition to existing) 
7,864 sf 655 cf   

 *To Max. Extent Practicable 

 

A Long-Term Pollution Prevention Plan (LTPPP) and Operation & Maintenance Plan is included in Appendix 

D. 

 

4.5 STANDARD 5: LAND USES WITH HIGHER POTENTIAL POLLUTANT LOADS (LUHPPLS) 

For Land Uses with Higher Potential Pollutant Loads (LUHPPLs), source control and pollution prevention shall 

be implemented in accordance with the Massachusetts Stormwater Handbook to eliminate or reduce the 

discharge of stormwater runoff from such land uses to the maximum extent practicable. If through source 

control and/or pollution prevention all LUHPPLs cannot be completely protected from exposure to rain, snow, 

snow melt, and stormwater runoff, the proponent shall use the specific structural stormwater BMPs 

determined by the Department to be suitable for such uses as provided in the Massachusetts Stormwater 

Handbook. Stormwater discharges from LUHPPLs shall also comply with the requirements of the 

Massachusetts Clean Waters Act, M.G.L. c. 21, §§ 26-53 and the regulations promulgated thereunder at 314 

CMR 3.00, 314 CMR 4.00 and 314 CMR 5.00. 

 

No change:  

Standard 5 does not apply to the Project. There are no Land Uses with Higher Potential Pollutant Loads within 

the project area.  

4.6 STANDARD 6: CRITICAL AREAS 

Stormwater discharges within the Zone II or Interim Wellhead Protection Area of a public water supply and 

stormwater discharges near or to any other critical area require the use of the specific source control and 

pollution prevention measures and the specific structural stormwater best management practices determined 

by the Department to be suitable for managing discharges to such areas as provided in the Massachusetts 

Stormwater Handbook. A discharge is near a critical area if there is a strong likelihood of a significant impact 

occurring to said area, taking into account site-specific factors. Stormwater discharges to Outstanding 

Resource Waters and Special Resource Waters shall be removed and set back from the receiving water or 

wetland and receive the highest and best practical method of treatment. A “stormwater discharge” as defined 

in 314 CMR 3.04(2)(a)1 or (b), to an Outstanding Resource Water or Special Resource Water shall comply with 

314 CMR 3.00 and 314 CMR 4.00. Stormwater discharges to a Zone I or Zone A are prohibited unless essential 

to the operation of a public water supply. 

Standard Met:   
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The project is within a Zone I Wellhead Protection Area. However, the proposed infiltration basin is sized to 

accommodate the 100-year 24-hour storm event without discharging to the surrounding area. An emergency 

overflow weir is provided as a precautionary measure but is not anticipated to see flow up to and including 

the 100-year storm event. Additionally, the project proposed is essential to the operation of a public water 

supply. Thus, Standard 6 is met.  

4.7 STANDARD 7: REDEVELOPMENTS AND OTHER PROJECTS SUBJECT TO THE STANDARDS ONLY 

TO THE MAXIMUM EXTENT PRACTICABLE 

A redevelopment project is required to meet the following Stormwater Management Standards only to the 

maximum extent practicable: Standard 2, Standard 3, and the pretreatment and structural best management 

practice requirements of Standards 4, 5, and 6. Existing stormwater discharges shall comply with Standard 1 

only to the maximum extent practicable.  A redevelopment project shall also comply with all other 

requirements of the Stormwater Management Standards and improve existing conditions. 

 

No substantive change:  

The Project is considered a new development and is subject to all Standards 1 through 10.  

 

4.8 STANDARD 8: CONSTRUCTION PERIOD POLLUTION PREVENTION AND EROSION AND 

SEDIMENTATION CONTROLS 

A plan to control construction-related impacts, including erosion, sedimentation and other pollutant sources 

during construction and land disturbance activities (construction period erosion, sedimentation, and pollution 

prevention plan) shall be developed and implemented.   

 

Standard Met: 

The site plans call for the installation of sediment control barriers around the perimeter of the site to prevent 

off-site sediment transport. A construction exit will be provided to reduce transport of sediment off-site via 

construction traffic. All stockpiles will be surrounded with straw wattle during the earthwork phase of 

construction. A SWPPP will be prepared by the contractor prior to the onset of construction.  

During construction, the contractor will be required to address any erosion issues that appear as a result of 

land disturbance. This may include the installation of additional sediment barrier, temporary erosion control 

matting, or temporary seeding. Erosion control measures will be repaired as necessary during construction. 

The contractor will be required to install and maintain all erosion control measures in accordance with the 

Massachusetts Stormwater Handbook.  

Stormwater controls must be maintained in good operating condition until all disturbed soils are permanently 

stabilized.  To ensure this, the following areas will be inspected by the Contractor every week and after every 

rainfall event of 0.5 inches or greater: 

The following standard maintenance practices will apply to the erosion and sedimentation controls for the 

project: 
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• All erosion and sediment control measures will be properly maintained.  If repairs or other 

maintenance is necessary, it will be initiated by the Contractor within 24 hours of report; 

• Straw Wattles will be inspected for depth of sediment, tears, to see if the fabric is securely attached 

to the fence posts, and to see that the fence posts are firmly in the ground; 

• Built up sediment will be removed from straw wattles when it has reached one-half the height of the 

fence and at end of the job; 

• Erosion control measures will be maintained for disturbed areas of the site that have not been 

stabilized; 

• Erosion control measures will be installed and maintained for the construction staging area, 

stockpiles, and material storage areas until those areas have been stabilized after construction; and, 

• Temporary and permanent seeding and planting will be inspected for bare spots, washouts, and 

healthy growth. 

If the inspections reveal the need for additional control devices to prevent erosion and sedimentation, the 

Contractor will promptly install additional protection devices as required. Control devices in need of repair 

will be repaired promptly after identification.  A stockpile of 100 linear feet of straw wattles will be 

maintained on the site and under cover for emergency repairs and routine maintenance. 

The Owner (or their representative) will be responsible for preparing an inspection and maintenance report 

following each inspection and filing completed reports after maintenance action has taken place by the 

Contractor.  The Contractor's superintendent will be responsible for maintenance and repair activities and 

completing and signing the maintenance action portion of inspection and maintenance reports. 

4.9 STANDARD 9: OPERATION AND MAINTENANCE PLAN  

A Long-Term Operation and Maintenance (O&M) Plan shall be developed and implemented to ensure that 

stormwater management systems function as designed.  

 

Standard Met: 

An Operation & Maintenance Plan is referenced as Appendix D and is provided under separate cover. 

 

4.10 STANDARD 10: PROHIBITION OF ILLICIT DISCHARGES 

All illicit discharges to the stormwater management system are prohibited. 

No change 

Illicit Discharge Statement The project’s stormwater management system, as shown on the plans submitted 

with this report, have been designed in full compliance with Standard 10. The project area does not have any 

known illicit connections. 
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Attachments:     Appendix A – Stormwater Checklist 

 

Appendix B – Drainage Figures 

 

Appendix C – HydroCAD Analysis 

C.1 – Existing Conditions 

C.2 – Proposed Conditions 

 

Appendix D – Stormwater Operation and Maintenance Plan 

 

Appendix E – Water Quality Calculation 

 

Appendix F – Project Data: NOAA Rainfall and NRCS Web Soil Survey 

 

Appendix G – Boring Log 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 A. Introduction 

Important: When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

 

A Stormwater Report must be submitted with the Notice of Intent permit application to document 
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for 
the Stormwater Report (which should provide more substantive and detailed information) but is offered 
here as a tool to help the applicant organize their Stormwater Management documentation for their 
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist, 
the Stormwater Report must contain the engineering computations and supporting information set forth in 
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and 
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth. 
 
The Stormwater Report must include: 

• The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see 
page 2) that certifies that the Stormwater Report contains all required submittals.1 This Checklist 
is to be used as the cover for the completed Stormwater Report. 

• Applicant/Project Name 

• Project Address 

• Name of Firm and Registered Professional Engineer that prepared the Report 

• Long-Term Pollution Prevention Plan required by Standards 4-6 

• Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required 
by Standard 82 

• Operation and Maintenance Plan required by Standard 9 
 
In addition to all plans and supporting information, the Stormwater Report must include a brief narrative 
describing stormwater management practices, including environmentally sensitive site design and LID 
techniques, along with a diagram depicting runoff through the proposed BMP treatment train.  Plans are 
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types, 
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site 
where infiltration rate is greater than 2.4 inches per hour.   The Plans shall identify the drainage areas for 
both existing and proposed conditions at a scale that enables verification of supporting calculations.   

 
As noted in the Checklist, the Stormwater Management Report shall document compliance with each of 
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook.  The 
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the 
Massachusetts Stormwater Handbook.   
 
To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report 
Checklist by checking the box to indicate that the specified information has been included in the 
Stormwater Report.  If any of the information specified in the checklist has not been submitted, the 
applicant must provide an explanation.  The completed Stormwater Report Checklist and Certification 
must be submitted with the Stormwater Report. 

 

 

 

 

 

 

 

 

 

 

 

  

   

  
1 The Stormwater Report may also include the Illicit Discharge Compliance Statement required by Standard 10.  If not included in 
the Stormwater Report, the Illicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to 
the post-construction best management practices. 
 
2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in 
the Stormwater Report.  In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the 
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan 
before commencing any land disturbance activity on the site. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 B. Stormwater Checklist and Certification 

 The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily 
need to be addressed in a complete Stormwater Report. The checklist is also intended to provide 
conservation commissions and other reviewing authorities with a summary of the components necessary 
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.   
 
Note: Because stormwater requirements vary from project to project, it is possible that a complete 
Stormwater Report may not include information on some of the subjects specified in the Checklist.  If it is 
determined that a specific item does not apply to the project under review, please note that the item is not 
applicable (N.A.) and provide the reasons for that determination. 
 
A complete checklist must include the Certification set forth below signed by the Registered Professional 
Engineer who prepared the Stormwater Report. 

 

 

 

 

 

 Registered Professional Engineer’s Certification 

 I have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution 
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the Illicit Discharge Compliance Statement (if 
included) and the plans showing the stormwater management system, and have determined that they 
have been prepared in accordance with the requirements of the Stormwater Management Standards as 
further elaborated by the Massachusetts Stormwater Handbook.  I have also determined that the 
information presented in the Stormwater Checklist is accurate and that the information presented in the 
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.   

 

 

 

 
Registered Professional Engineer Block and Signature 

    

   

   

   

   

   
Signature and Date 

 
  

 Checklist 

 
Project Type: Is the application for new development, redevelopment, or a mix of new and 
redevelopment?  

  New development 

  Redevelopment 

  Mix of New Development and Redevelopment 

  

1/15/2024

GAvenia
Blank MA
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 LID Measures:  Stormwater Standards require LID measures to be considered.  Document what 
environmentally sensitive design and LID Techniques were considered during the planning and design of 
the project:  

 
 No disturbance to any Wetland Resource Areas 

 
 Site Design Practices (e.g. clustered development, reduced frontage setbacks) 

 
 Reduced Impervious Area (Redevelopment Only) 

 
 Minimizing disturbance to existing trees and shrubs 

 
 LID Site Design Credit Requested: 

 
  Credit 1    

 
  Credit 2 

 
  Credit 3 

 
 Use of “country drainage” versus curb and gutter conveyance and pipe 

 
 Bioretention Cells (includes Rain Gardens) 

 
 Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

 
 Treebox Filter 

 
 Water Quality Swale 

 
 Grass Channel 

 
 Green Roof 

 
 Other (describe): 

 Infiltration Basin 
 

 
 

 
Standard 1: No New Untreated Discharges 

 
 No new untreated discharges 

  Outlets have been designed so there is no erosion or scour to wetlands and waters of the 
Commonwealth 

 
 Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 2:  Peak Rate Attenuation 

  Standard 2 waiver requested because the project is located in land subject to coastal storm flowage 
and stormwater discharge is to a wetland subject to coastal flooding. 

  Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour 
storm. 

 
 Calculations provided to show that post-development peak discharge rates do not exceed pre-

development rates for the 2-year and 10-year 24-hour storms.  If evaluation shows that off-site 
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that 
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm. 

 

 

 
Standard 3: Recharge 

 
 Soil Analysis provided. 

 
 Required Recharge Volume calculation provided. 

 
 Required Recharge volume reduced through use of the LID site Design Credits. 

 
 Sizing the infiltration, BMPs is based on the following method:  Check the method used. 

 
  Static   Simple Dynamic   Dynamic Field1 

 
 Runoff from all impervious areas at the site discharging to the infiltration BMP. 

 
 Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations 

are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to 
generate the required recharge volume. 

 

 
 Recharge BMPs have been sized to infiltrate the Required Recharge Volume. 

  Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum 
extent practicable for the following reason: 

 
  Site is comprised solely of C and D soils and/or bedrock at the land surface 

 
  M.G.L. c. 21E sites pursuant to 310 CMR 40.0000 

 
  Solid Waste Landfill pursuant to 310 CMR 19.000 

   Project is otherwise subject to Stormwater Management Standards only to the maximum extent 
 practicable. 

 
 Calculations showing that the infiltration BMPs will drain in 72 hours are provided. 

 
 Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included. 

 
  

 
1 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 3: Recharge (continued) 

 
 The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-

year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding 
analysis is provided. 

 

  Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland 
resource areas. 

  
Standard 4: Water Quality 

 
The Long-Term Pollution Prevention Plan typically includes the following: 

• Good housekeeping practices;  

• Provisions for storing materials and waste products inside or under cover; 

• Vehicle washing controls; 

• Requirements for routine inspections and maintenance of stormwater BMPs;  

• Spill prevention and response plans;  

• Provisions for maintenance of lawns, gardens, and other landscaped areas;  

• Requirements for storage and use of fertilizers, herbicides, and pesticides; 

• Pet waste management provisions;  

• Provisions for operation and management of septic systems;  

• Provisions for solid waste management; 

• Snow disposal and plowing plans relative to Wetland Resource Areas; 

• Winter Road Salt and/or Sand Use and Storage restrictions; 

• Street sweeping schedules; 

• Provisions for prevention of illicit discharges to the stormwater management system; 

• Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the 
event of a spill or discharges to or near critical areas or from LUHPPL; 

• Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;  

• List of Emergency contacts for implementing Long-Term Pollution Prevention Plan. 

 

 

 

 

 

 

 

 

 

  A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an 
attachment to the Wetlands Notice of Intent. 

  Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for 
calculating the water quality volume are included, and discharge: 

 
  is within the Zone II or Interim Wellhead Protection Area 

 
  is near or to other critical areas 

 
  is within soils with a rapid infiltration rate (greater than 2.4 inches per hour) 

 
  involves runoff from land uses with higher potential pollutant loads. 

 
 The Required Water Quality Volume is reduced through use of the LID site Design Credits. 

  Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if 
applicable, the 44% TSS removal pretreatment requirement, are provided. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 4: Water Quality (continued) 

 
 The BMP is sized (and calculations provided) based on: 

 
  The ½” or 1” Water Quality Volume or 

   The equivalent flow rate associated with the Water Quality Volume and documentation is 
 provided showing that the BMP treats the required water quality volume. 

 
 The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary 

BMP and proposed TSS removal rate is provided.  This documentation may be in the form of the 
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook 
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying 
performance of the proprietary BMPs. 

 

 

 
 A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing 

that the BMPs selected are consistent with the TMDL is provided. 

 Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs) 

 
 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution 

Prevention Plan (SWPPP) has been included with the Stormwater Report. 
 

 
 The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior 

to the discharge of stormwater to the post-construction stormwater BMPs. 

  The NPDES Multi-Sector General Permit does not cover the land use. 

  LUHPPLs are located at the site and industry specific source control and pollution prevention 
measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow 
melt and runoff, and been included in the long term Pollution Prevention Plan.  

  All exposure has been eliminated. 

  All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list. 

  The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and 
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil 
grit separator, a filtering bioretention area, a sand filter or equivalent.  

 Standard 6: Critical Areas 

 
 The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP 

has approved for stormwater discharges to or near that particular class of critical area. 

  Critical areas and BMPs are identified in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum 
extent practicable 

 
 The project is subject to the Stormwater Management Standards only to the maximum Extent 

Practicable as a: 

   Limited Project 

 
  Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development 

 provided there is no discharge that may potentially affect a critical area. 

 
  Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development  
  with a discharge to a critical area 

 
  Marina and/or boatyard provided the hull painting, service and maintenance areas are protected 

 from exposure to rain, snow, snow melt and runoff 

   Bike Path and/or Foot Path 

   Redevelopment Project 

   Redevelopment portion of mix of new and redevelopment. 

 
 Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an 

explanation of why these standards are not met is contained in the Stormwater Report. 

 
 The project involves redevelopment and a description of all measures that have been taken to 

improve existing conditions is provided in the Stormwater Report.  The redevelopment checklist found 
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that 
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment 
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b) 
improves existing conditions. 

 

 

 Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 

 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the 
following information: 
 

• Narrative; 

• Construction Period Operation and Maintenance Plan; 

• Names of Persons or Entity Responsible for Plan Compliance; 

• Construction Period Pollution Prevention Measures; 

• Erosion and Sedimentation Control Plan Drawings; 

• Detail drawings and specifications for erosion control BMPs, including sizing calculations; 

• Vegetation Planning; 

• Site Development Plan; 

• Construction Sequencing Plan; 

• Sequencing of Erosion and Sedimentation Controls; 

• Operation and Maintenance of Erosion and Sedimentation Controls; 

• Inspection Schedule; 

• Maintenance Schedule; 

• Inspection and Maintenance Log Form. 

 

 

 

 

 

 

 

 

 
 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing 

the information set forth above has been included in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 
(continued) 

  The project is highly complex and information is included in the Stormwater Report that explains why 
it is not possible to submit the Construction Period Pollution Prevention and Erosion and 
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and 
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be 
submitted before land disturbance begins. 

 

 

  The project is not covered by a NPDES Construction General Permit. 

 
 The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the 

Stormwater Report. 

 
 The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.  

The SWPPP will be submitted BEFORE land disturbance begins. 

 Standard 9: Operation and Maintenance Plan 

 
 The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and 

includes the following information: 

   Name of the stormwater management system owners; 

   Party responsible for operation and maintenance; 

   Schedule for implementation of routine and non-routine maintenance tasks; 

   Plan showing the location of all stormwater BMPs maintenance access areas; 

   Description and delineation of public safety features; 

   Estimated operation and maintenance budget; and 

   Operation and Maintenance Log Form. 

 
 The responsible party is not the owner of the parcel where the BMP is located and the Stormwater 

Report includes the following submissions: 

   A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity) 
 that establishes the terms of and legal responsibility for the operation and maintenance of the 
 project site stormwater BMPs;  

 
  A plan and easement deed that allows site access for the legal entity to operate and maintain 

 BMP functions. 

 Standard 10: Prohibition of Illicit Discharges 

  The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges; 

  An Illicit Discharge Compliance Statement is attached; 

 
 NO Illicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of 

any stormwater to post-construction BMPs. 

 



 

 

20233667.002A  January 2024 

© 2024 Kleinfelder  www.kleinfelder.com 

KLEINFELDER   One Beacon Street, Suite 8100, Boston, MA  02108    p | 617.497.7800    f | 617.498.4630  

 

 

 

 

 

 

 

Appendix B 

Drainage Figures 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



100-YEAR FLOOD HAZARD ZONE

ELEV. 123'

ENTENT

G
EN

W

C
LF

CLF

C
LF

CLF

C
LF

UP#8

UP#9

UP#10

UP

GATE

G
AT

E

TREELINE (TYP.)

TREELINE (TYP.)

EXIST. GRAVEL ROAD

EX
IS

T.
 G

R
AV

EL
 R

O
AD

EXIST. GRAVEL ROAD

EX
IS

T.
 G

R
AV

EL
 R

O
AD

EXIST. GRAVEL ROAD

WETLAND LINE 

8" C.I.

8"
 P

IP
E

SP-4

SP-1

SP-3

SP-5

SP-6

SP-2

WF-2A

WF-3A

WF-4A

WF-5A

WF-6A

WF-7A
WF-8A

WF-9A

WF-10A

WF-11A

WF-12A

WF-A13
WF-A14 WF-A15

WF-A16

WF-A17
WF-A18

WF-A19

WF-A20

24' WIDE EASEMENT(PLAN No. 377 OF 1973)

FOR ROAD (APPROX. LOC.)

100' BUFFER ZONE PROPANE

PROPANE
CONCRETE

PADS

TBM: BREN-1

TBM: BREN-2

CONCRETE
PAD

WELL 3
BUILDING

CHEMICAL FEED
BUILDING

RESIDUAL DISCHARGE WELL

SAMPLE RESIDUALS

1" Ø COPPER
SAMPLING LINE

CHEMICAL
FEED LINE

TO
DISTRIBUTION

SYSTEM

EXISTING
VALVE

1" Ø HDPE

Now or Formerly

BRENDA J. WHELAN REALTY
TRUST

PARCEL 0028-0041-0000

(Book 11874 Page 403)

(Plan No. 142 of 1997, Lot 3)

OWNER:
N/F TOWN OF MILLIS

PARCEL 0028-0046-0000
(NO DEED REF. FOUND)

(PLAN NO. 377 OF 1973)

Now or Formerly

DOMENIC J. TIBERI etux
PARCEL 0028-0025-0000

(Book 33903 Page 340)

(Plan No. 519 of 1989, Lot 1)

OWNER:
N/F TOWN OF MILLIS

PARCEL 0028-0046-0000
(NO DEE REF. FOUND)

(PLAN NO. 377 OF 1973)

125

125

121

121

121

122
123

12
3

123

123

124

124

126

126

127

12
7

128

128

120

120

125

125

130

130

135

135

121

121

122

122

123

123

123

123

124

124

126

126

127

127

128

128

129

129

131

131

132

132

133

133

134

134

136

136

120

125

125

121

12
1

122

122

123

123

124

124

126

126

125

125

121

121

122

122

123

123

124

124

124

126

126

127

127

128

128

129

129

100' BUFFER ZONE 

100-YEAR FLOOD HAZARD ZONE
ELEV: 123'

100-YEAR FLOOD HAZARD ZONE

ELEV. 123'

100' BUFFER ZONE 

50' BUFFER ZONE 

50' BUFFER ZONE 

25' BUFFER ZONE 

25' BUFFER ZONE 

50' BUFFER ZONE 

25' BUFFER ZONE 

400' W
ELLH

EAD
 PR

O
TEC

TIVE R
AD

IU
S

SHEET of

DESIGNED BY

ISSUE DATE

CURRENT REVISION

DRAWN BY

CHECKED BY

PROJECT NO.

REVISIONS

SCALE VERIFICATION

THIS BAR IS 1 INCH IN LENGTH
ON ORIGINAL DRAWING

IF IT'S NOT 1 INCH ON THIS
SHEET ADJUST YOUR

SCALES ACCORDINGLY

APPROVED BY

#Signed By:

ORIGINAL DRAWING SIZE IS 22 x 34

D-101

1 2

OCTOBER 2023

DRAFT

MPS

MPS

GAA

20233667.002A

TOWN OF MILLIS, MASSACHUSETTS
WELL 3 WATER TREATMENT FACILITY

----

EXISTING DRAINAGE FIGURE

N

REV DESCRIPTION
DSN CHK

DATE
DWN APP

One Beacon Street, Suite 8100
Boston, MA 02108

Phone: 617-497-7800
www.kleinfelder.com

GAA

DRAINAGE DESIGN

---- 12345

0

SCALE IN FEET

20 40

SCALE: 1" = 20'

0

SCALE IN FEET

20 40

SCALE: 1" = 20'

SUBCATCHMENT AREA

FLOW ARROW

STORMWATER BEST MANAGEMENT PRACTICE (BMP)

LEGEND:

DESIGN POINT

TOWN OF MILLIS
DEPARTMENT OF PUBLIC WORKS

900 MAIN ST, MILLIS, MA 02054

AutoCAD SHX Text
PROPERTY LINE PER MassGIS

AutoCAD SHX Text
PROPERTY LINE PER MassGIS

AutoCAD SHX Text
PROPERTY LINE PER MassGIS

AutoCAD SHX Text
EM

AutoCAD SHX Text
GP

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
W

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
O

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
O

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
EXIST.

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
EXIST.

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
BUILDING

AutoCAD SHX Text
BUILDING

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
1"

AutoCAD SHX Text
0

AutoCAD SHX Text
X

AutoCAD SHX Text
X



100-YEAR FLOOD HAZARD ZONE

ELEV. 123'

ENTENT

W

C
LF

CLF

C
LF

CLF

C
LF

UP#8

UP#9

UP#10

UP

GATE

G
AT

E

TREELINE (TYP.)

TREELINE (TYP.)

EXIST. GRAVEL ROAD

EX
IS

T.
 G

R
AV

EL
 R

O
AD

EXIST. GRAVEL ROAD

EX
IS

T.
 G

R
AV

EL
 R

O
AD

EXIST. GRAVEL ROAD

WETLAND LINE 

8" C.I.

SP-4

SP-1

SP-3

SP-5

SP-6

SP-2

WF-2A

WF-3A

WF-4A

WF-5A

WF-6A

WF-7A
WF-8A

WF-9A

WF-10A

WF-11A

WF-12A

WF-A13
WF-A14 WF-A15

WF-A16

WF-A17
WF-A18

WF-A19

WF-A20

24' WIDE EASEMENT(PLAN No. 377 OF 1973)

FOR ROAD (APPROX. LOC.)

100' BUFFER ZONE PROPANE

PROPANE
CONCRETE

PADS

TBM: BREN-1

TBM: BREN-2
RESIDUAL DISCHARGE WELL

SAMPLE RESIDUALS

1" Ø COPPER
SAMPLING LINE

CHEMICAL
FEED LINE

TO
DISTRIBUTION

SYSTEM

EXISTING
VALVE

1" Ø HDPE

Now or Formerly

BRENDA J. WHELAN REALTY
TRUST

PARCEL 0028-0041-0000

(Book 11874 Page 403)

(Plan No. 142 of 1997, Lot 3)

OWNER:
N/F TOWN OF MILLIS

PARCEL 0028-0046-0000
(NO DEED REF. FOUND)

(PLAN NO. 377 OF 1973)

Now or Formerly

DOMENIC J. TIBERI etux
PARCEL 0028-0025-0000

(Book 33903 Page 340)

(Plan No. 519 of 1989, Lot 1)

OWNER:
N/F TOWN OF MILLIS

PARCEL 0028-0046-0000
(NO DEE REF. FOUND)

(PLAN NO. 377 OF 1973)

125

125

121

121

121

122
123

12
3

123

123

124

124

126

126

127

12
7

128

128

120

120

125

125

130

130

135

135

121

121

122

122

123

123

123

123

124

124

126

126

127

127

128

128

129

129

131

131

132

132

133

133

134

134

136

136

120

125

125

121

12
1

122

122

123

123

124

124

126

126

125

125

121

121

122

122

123

123

124

124

124

126

126

127

127

128

128

129

129

100' BUFFER ZONE 

100-YEAR FLOOD HAZARD ZONE
ELEV: 123'

100-YEAR FLOOD HAZARD ZONE

ELEV. 123'

100' BUFFER ZONE 

50' BUFFER ZONE 

50' BUFFER ZONE 

25' BUFFER ZONE 

25' BUFFER ZONE 

50' BUFFER ZONE 

25' BUFFER ZONE 

400' W
ELLH

EAD
 PR

O
TEC

TIVE R
AD

IU
S

8" DI DRAIN
INV ELEV. 122.50'

125

130

124

126

127

128
129

125

125

122

122

122

123

123

123

123

123

123

124

124

124

124

125

12
2

122

12
2

123

12
3

12
3

124

12
4

12
4

12
4

126

34'

56' MIN.

25' MIN.

7'

17'

15'

9'

125.7 125.8 125.6125.8

125.6 125.6125.4125.3125.2

125.5

125.3

125.3 125.2

125.2

123.5
123.0

122.7 123.9

125.8

48' MIN.

124.4
124.8124.4

122.5

51'

4" DI SURGE RELIEF VALVE
OUTLET
ELEV: 120.50'

4" DI PRESSURE RELEASE VALVE OUTLET
ELEV: 122.50'

8" DI DRAIN
INV ELEV. 122.0'

122.7

122.8

123.4

SHEET of

DESIGNED BY

ISSUE DATE

CURRENT REVISION

DRAWN BY

CHECKED BY

PROJECT NO.

REVISIONS

SCALE VERIFICATION

THIS BAR IS 1 INCH IN LENGTH
ON ORIGINAL DRAWING

IF IT'S NOT 1 INCH ON THIS
SHEET ADJUST YOUR

SCALES ACCORDINGLY

APPROVED BY

#Signed By:

ORIGINAL DRAWING SIZE IS 22 x 34

D-102

2 2

OCTOBER 2023

DRAFT

MPS

MPS

GAA

20233667.002A

TOWN OF MILLIS, MASSACHUSETTS
WELL 3 WATER TREATMENT FACILITY

----

PROPOSED DRAINAGE FIGURE

N

REV DESCRIPTION
DSN CHK

DATE
DWN APP

One Beacon Street, Suite 8100
Boston, MA 02108

Phone: 617-497-7800
www.kleinfelder.com

GAA

DRAINAGE DESIGN

---- 12345

0

SCALE IN FEET

20 40

SCALE: 1" = 20'

0

SCALE IN FEET

20 40

SCALE: 1" = 20'

SUBCATCHMENT AREA

FLOW ARROW

STORMWATER BEST MANAGEMENT PRACTICE (BMP)

LEGEND:

DESIGN POINT

TOWN OF MILLIS
DEPARTMENT OF PUBLIC WORKS

900 MAIN ST, MILLIS, MA 02054

AutoCAD SHX Text
PROPERTY LINE PER MassGIS

AutoCAD SHX Text
PROPERTY LINE PER MassGIS

AutoCAD SHX Text
PROPERTY LINE PER MassGIS

AutoCAD SHX Text
EM

AutoCAD SHX Text
GP

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
W

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
O

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
O

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
P1

AutoCAD SHX Text
P2

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
1"

AutoCAD SHX Text
0

AutoCAD SHX Text
X

AutoCAD SHX Text
X



 

 

20233667.002A  January 2024 

© 2024 Kleinfelder  www.kleinfelder.com 

KLEINFELDER   One Beacon Street, Suite 8100, Boston, MA  02108    p | 617.497.7800    f | 617.498.4630  

 

 

 

 

 

Appendix C 

HydroCAD Analysis 

 

 

 

 

 

 

  



 

 

20233667.002A  January 2024 

© 2024 Kleinfelder  www.kleinfelder.com 

KLEINFELDER   One Beacon Street, Suite 8100, Boston, MA  02108    p | 617.497.7800    f | 617.498.4630  

 

 

 

 

 

 

 

Appendix C.1 

Existing Conditions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Millis Well 3 Existing

 Conditions

SC-1

Overland to West

 Wetland

SC-2

Overland to East

DP-1

West Wetlands

DP-2

East Low Point

Routing Diagram for Millis Well 3 Existing
Prepared by Kleinfelder,  Printed 1/11/2024

HydroCAD® 10.20-2f  s/n 00759  © 2022 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Millis Well 3 Existing
  Printed  1/11/2024Prepared by Kleinfelder
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-Year Type III 24-hr Default 24.00 1 2.76 2

2 2-Year Type III 24-hr Default 24.00 1 3.39 2

3 5-Year Type III 24-hr Default 24.00 1 4.42 2

4 10-Year Type III 24-hr Default 24.00 1 5.28 2

5 25-Year Type III 24-hr Default 24.00 1 6.45 2

6 100-Year Type III 24-hr Default 24.00 1 8.27 2



Millis Well 3 Existing
  Printed  1/11/2024Prepared by Kleinfelder
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.226 96 Gravel surface, HSG A  (SC-1)

0.021 98 Impervious, HSG A  (SC-1)

0.766 30 Woods, Good, HSG A  (SC-1, SC-2)

1.013 46 TOTAL AREA



Type III 24-hr  1-Year Rainfall=2.76"Millis Well 3 Existing
  Printed  1/11/2024Prepared by Kleinfelder
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=24,786 sf   3.61% Impervious   Runoff Depth=1.01"Subcatchment SC-1: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=0.62 cfs  0.048 af

Runoff Area=19,349 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment SC-2: Overland to East
   Tc=6.0 min   CN=30   Runoff=0.00 cfs  0.000 af

   Inflow=0.62 cfs  0.048 afLink DP-1: West Wetlands
   Primary=0.62 cfs  0.048 af

   Inflow=0.00 cfs  0.000 afLink DP-2: East Low Point
   Primary=0.00 cfs  0.000 af

Total Runoff Area = 1.013 ac   Runoff Volume = 0.048 af   Average Runoff Depth = 0.57"
97.97% Pervious = 0.993 ac     2.03% Impervious = 0.021 ac



Type III 24-hr  1-Year Rainfall=2.76"Millis Well 3 Existing
  Printed  1/11/2024Prepared by Kleinfelder
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Summary for Subcatchment SC-1: Overland to West Wetland

Runoff = 0.62 cfs @ 12.09 hrs,  Volume= 0.048 af,  Depth= 1.01"
     Routed to Link DP-1 : West Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Year Rainfall=2.76"

Area (sf) CN Description

14,031 30 Woods, Good, HSG A
9,861 96 Gravel surface, HSG A

* 894 98 Impervious, HSG A

24,786 Weighted Average
23,892 57 96.39% Pervious Area

894 98 3.61% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-1: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
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w
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0.5
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0

Type III 24-hr

1-Year Rainfall=2.76"

Runoff Area=24,786 sf

Runoff Volume=0.048 af

Runoff Depth=1.01"

Tc=6.0 min

CN=WQ

0.62 cfs



Type III 24-hr  1-Year Rainfall=2.76"Millis Well 3 Existing
  Printed  1/11/2024Prepared by Kleinfelder
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Summary for Subcatchment SC-2: Overland to East

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Link DP-2 : East Low Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Year Rainfall=2.76"

Area (sf) CN Description

19,349 30 Woods, Good, HSG A

19,349 30 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-2: Overland to East

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr

1-Year Rainfall=2.76"

Runoff Area=19,349 sf

Runoff Volume=0.000 af

Runoff Depth=0.00"

Tc=6.0 min

CN=30

0.00 cfs



Type III 24-hr  1-Year Rainfall=2.76"Millis Well 3 Existing
  Printed  1/11/2024Prepared by Kleinfelder

Page 7HydroCAD® 10.20-2f  s/n 00759  © 2022 HydroCAD Software Solutions LLC

Summary for Link DP-1: West Wetlands

Inflow Area = 0.569 ac, 3.61% Impervious,  Inflow Depth = 1.01"    for  1-Year event
Inflow = 0.62 cfs @ 12.09 hrs,  Volume= 0.048 af
Primary = 0.62 cfs @ 12.09 hrs,  Volume= 0.048 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: West Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
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0

Inflow Area=0.569 ac

0.62 cfs0.62 cfs
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Summary for Link DP-2: East Low Point

Inflow Area = 0.444 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  1-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: East Low Point

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Inflow Area=0.444 ac

0.00 cfs0.00 cfs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=24,786 sf   3.61% Impervious   Runoff Depth=1.28"Subcatchment SC-1: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=0.77 cfs  0.061 af

Runoff Area=19,349 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment SC-2: Overland to East
   Tc=6.0 min   CN=30   Runoff=0.00 cfs  0.000 af

   Inflow=0.77 cfs  0.061 afLink DP-1: West Wetlands
   Primary=0.77 cfs  0.061 af

   Inflow=0.00 cfs  0.000 afLink DP-2: East Low Point
   Primary=0.00 cfs  0.000 af

Total Runoff Area = 1.013 ac   Runoff Volume = 0.061 af   Average Runoff Depth = 0.72"
97.97% Pervious = 0.993 ac     2.03% Impervious = 0.021 ac



Type III 24-hr  2-Year Rainfall=3.39"Millis Well 3 Existing
  Printed  1/11/2024Prepared by Kleinfelder
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Summary for Subcatchment SC-1: Overland to West Wetland

Runoff = 0.77 cfs @ 12.09 hrs,  Volume= 0.061 af,  Depth= 1.28"
     Routed to Link DP-1 : West Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.39"

Area (sf) CN Description

14,031 30 Woods, Good, HSG A
9,861 96 Gravel surface, HSG A

* 894 98 Impervious, HSG A

24,786 Weighted Average
23,892 57 96.39% Pervious Area

894 98 3.61% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-1: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

2-Year Rainfall=3.39"

Runoff Area=24,786 sf

Runoff Volume=0.061 af

Runoff Depth=1.28"

Tc=6.0 min

CN=WQ

0.77 cfs
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Summary for Subcatchment SC-2: Overland to East

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Link DP-2 : East Low Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.39"

Area (sf) CN Description

19,349 30 Woods, Good, HSG A

19,349 30 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-2: Overland to East

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr

2-Year Rainfall=3.39"

Runoff Area=19,349 sf

Runoff Volume=0.000 af

Runoff Depth=0.00"

Tc=6.0 min

CN=30

0.00 cfs
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Summary for Link DP-1: West Wetlands

Inflow Area = 0.569 ac, 3.61% Impervious,  Inflow Depth = 1.28"    for  2-Year event
Inflow = 0.77 cfs @ 12.09 hrs,  Volume= 0.061 af
Primary = 0.77 cfs @ 12.09 hrs,  Volume= 0.061 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: West Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.569 ac

0.77 cfs0.77 cfs
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Summary for Link DP-2: East Low Point

Inflow Area = 0.444 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: East Low Point

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
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1

0

Inflow Area=0.444 ac

0.00 cfs0.00 cfs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=24,786 sf   3.61% Impervious   Runoff Depth=1.73"Subcatchment SC-1: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=1.02 cfs  0.082 af

Runoff Area=19,349 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment SC-2: Overland to East
   Tc=6.0 min   CN=30   Runoff=0.00 cfs  0.000 af

   Inflow=1.02 cfs  0.082 afLink DP-1: West Wetlands
   Primary=1.02 cfs  0.082 af

   Inflow=0.00 cfs  0.000 afLink DP-2: East Low Point
   Primary=0.00 cfs  0.000 af

Total Runoff Area = 1.013 ac   Runoff Volume = 0.082 af   Average Runoff Depth = 0.97"
97.97% Pervious = 0.993 ac     2.03% Impervious = 0.021 ac
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Summary for Subcatchment SC-1: Overland to West Wetland

Runoff = 1.02 cfs @ 12.09 hrs,  Volume= 0.082 af,  Depth= 1.73"
     Routed to Link DP-1 : West Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=4.42"

Area (sf) CN Description

14,031 30 Woods, Good, HSG A
9,861 96 Gravel surface, HSG A

* 894 98 Impervious, HSG A

24,786 Weighted Average
23,892 57 96.39% Pervious Area

894 98 3.61% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-1: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs
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1

0

Type III 24-hr

5-Year Rainfall=4.42"

Runoff Area=24,786 sf

Runoff Volume=0.082 af

Runoff Depth=1.73"

Tc=6.0 min

CN=WQ

1.02 cfs
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Summary for Subcatchment SC-2: Overland to East

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Link DP-2 : East Low Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=4.42"

Area (sf) CN Description

19,349 30 Woods, Good, HSG A

19,349 30 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-2: Overland to East

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr

5-Year Rainfall=4.42"

Runoff Area=19,349 sf

Runoff Volume=0.000 af

Runoff Depth=0.00"

Tc=6.0 min

CN=30

0.00 cfs
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Summary for Link DP-1: West Wetlands

Inflow Area = 0.569 ac, 3.61% Impervious,  Inflow Depth = 1.73"    for  5-Year event
Inflow = 1.02 cfs @ 12.09 hrs,  Volume= 0.082 af
Primary = 1.02 cfs @ 12.09 hrs,  Volume= 0.082 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: West Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
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0

Inflow Area=0.569 ac

1.02 cfs1.02 cfs
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Summary for Link DP-2: East Low Point

Inflow Area = 0.444 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  5-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: East Low Point

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.444 ac
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=24,786 sf   3.61% Impervious   Runoff Depth=2.10"Subcatchment SC-1: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=1.23 cfs  0.100 af

Runoff Area=19,349 sf   0.00% Impervious   Runoff Depth=0.02"Subcatchment SC-2: Overland to East
   Tc=6.0 min   CN=30   Runoff=0.00 cfs  0.001 af

   Inflow=1.23 cfs  0.100 afLink DP-1: West Wetlands
   Primary=1.23 cfs  0.100 af

   Inflow=0.00 cfs  0.001 afLink DP-2: East Low Point
   Primary=0.00 cfs  0.001 af

Total Runoff Area = 1.013 ac   Runoff Volume = 0.100 af   Average Runoff Depth = 1.19"
97.97% Pervious = 0.993 ac     2.03% Impervious = 0.021 ac



Type III 24-hr  10-Year Rainfall=5.28"Millis Well 3 Existing
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Summary for Subcatchment SC-1: Overland to West Wetland

Runoff = 1.23 cfs @ 12.09 hrs,  Volume= 0.100 af,  Depth= 2.10"
     Routed to Link DP-1 : West Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.28"

Area (sf) CN Description

14,031 30 Woods, Good, HSG A
9,861 96 Gravel surface, HSG A

* 894 98 Impervious, HSG A

24,786 Weighted Average
23,892 57 96.39% Pervious Area

894 98 3.61% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-1: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

10-Year Rainfall=5.28"

Runoff Area=24,786 sf

Runoff Volume=0.100 af

Runoff Depth=2.10"

Tc=6.0 min

CN=WQ

1.23 cfs
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Summary for Subcatchment SC-2: Overland to East

Runoff = 0.00 cfs @ 22.19 hrs,  Volume= 0.001 af,  Depth= 0.02"
     Routed to Link DP-2 : East Low Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.28"

Area (sf) CN Description

19,349 30 Woods, Good, HSG A

19,349 30 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-2: Overland to East

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

10-Year Rainfall=5.28"

Runoff Area=19,349 sf

Runoff Volume=0.001 af

Runoff Depth=0.02"

Tc=6.0 min

CN=30

0.00 cfs
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Summary for Link DP-1: West Wetlands

Inflow Area = 0.569 ac, 3.61% Impervious,  Inflow Depth = 2.10"    for  10-Year event
Inflow = 1.23 cfs @ 12.09 hrs,  Volume= 0.100 af
Primary = 1.23 cfs @ 12.09 hrs,  Volume= 0.100 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: West Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.569 ac
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Summary for Link DP-2: East Low Point

Inflow Area = 0.444 ac, 0.00% Impervious,  Inflow Depth = 0.02"    for  10-Year event
Inflow = 0.00 cfs @ 22.19 hrs,  Volume= 0.001 af
Primary = 0.00 cfs @ 22.19 hrs,  Volume= 0.001 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: East Low Point

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.444 ac

0.00 cfs0.00 cfs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=24,786 sf   3.61% Impervious   Runoff Depth=2.67"Subcatchment SC-1: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=1.51 cfs  0.127 af

Runoff Area=19,349 sf   0.00% Impervious   Runoff Depth=0.13"Subcatchment SC-2: Overland to East
   Tc=6.0 min   CN=30   Runoff=0.01 cfs  0.005 af

   Inflow=1.51 cfs  0.127 afLink DP-1: West Wetlands
   Primary=1.51 cfs  0.127 af

   Inflow=0.01 cfs  0.005 afLink DP-2: East Low Point
   Primary=0.01 cfs  0.005 af

Total Runoff Area = 1.013 ac   Runoff Volume = 0.131 af   Average Runoff Depth = 1.56"
97.97% Pervious = 0.993 ac     2.03% Impervious = 0.021 ac



Type III 24-hr  25-Year Rainfall=6.45"Millis Well 3 Existing
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Summary for Subcatchment SC-1: Overland to West Wetland

Runoff = 1.51 cfs @ 12.09 hrs,  Volume= 0.127 af,  Depth= 2.67"
     Routed to Link DP-1 : West Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.45"

Area (sf) CN Description

14,031 30 Woods, Good, HSG A
9,861 96 Gravel surface, HSG A

* 894 98 Impervious, HSG A

24,786 Weighted Average
23,892 57 96.39% Pervious Area

894 98 3.61% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-1: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

25-Year Rainfall=6.45"

Runoff Area=24,786 sf

Runoff Volume=0.127 af

Runoff Depth=2.67"

Tc=6.0 min

CN=WQ

1.51 cfs
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Summary for Subcatchment SC-2: Overland to East

Runoff = 0.01 cfs @ 14.96 hrs,  Volume= 0.005 af,  Depth= 0.13"
     Routed to Link DP-2 : East Low Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.45"

Area (sf) CN Description

19,349 30 Woods, Good, HSG A

19,349 30 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-2: Overland to East

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.45"

Runoff Area=19,349 sf

Runoff Volume=0.005 af

Runoff Depth=0.13"

Tc=6.0 min

CN=30

0.01 cfs
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Summary for Link DP-1: West Wetlands

Inflow Area = 0.569 ac, 3.61% Impervious,  Inflow Depth = 2.67"    for  25-Year event
Inflow = 1.51 cfs @ 12.09 hrs,  Volume= 0.127 af
Primary = 1.51 cfs @ 12.09 hrs,  Volume= 0.127 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: West Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.569 ac

1.51 cfs1.51 cfs
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Summary for Link DP-2: East Low Point

Inflow Area = 0.444 ac, 0.00% Impervious,  Inflow Depth = 0.13"    for  25-Year event
Inflow = 0.01 cfs @ 14.96 hrs,  Volume= 0.005 af
Primary = 0.01 cfs @ 14.96 hrs,  Volume= 0.005 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: East Low Point

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.444 ac
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=24,786 sf   3.61% Impervious   Runoff Depth=3.66"Subcatchment SC-1: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=1.95 cfs  0.174 af

Runoff Area=19,349 sf   0.00% Impervious   Runoff Depth=0.48"Subcatchment SC-2: Overland to East
   Tc=6.0 min   CN=30   Runoff=0.07 cfs  0.018 af

   Inflow=1.95 cfs  0.174 afLink DP-1: West Wetlands
   Primary=1.95 cfs  0.174 af

   Inflow=0.07 cfs  0.018 afLink DP-2: East Low Point
   Primary=0.07 cfs  0.018 af

Total Runoff Area = 1.013 ac   Runoff Volume = 0.191 af   Average Runoff Depth = 2.27"
97.97% Pervious = 0.993 ac     2.03% Impervious = 0.021 ac



Type III 24-hr  100-Year Rainfall=8.27"Millis Well 3 Existing
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Summary for Subcatchment SC-1: Overland to West Wetland

Runoff = 1.95 cfs @ 12.09 hrs,  Volume= 0.174 af,  Depth= 3.66"
     Routed to Link DP-1 : West Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.27"

Area (sf) CN Description

14,031 30 Woods, Good, HSG A
9,861 96 Gravel surface, HSG A

* 894 98 Impervious, HSG A

24,786 Weighted Average
23,892 57 96.39% Pervious Area

894 98 3.61% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-1: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

100-Year Rainfall=8.27"

Runoff Area=24,786 sf

Runoff Volume=0.174 af

Runoff Depth=3.66"

Tc=6.0 min

CN=WQ

1.95 cfs
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Summary for Subcatchment SC-2: Overland to East

Runoff = 0.07 cfs @ 12.40 hrs,  Volume= 0.018 af,  Depth= 0.48"
     Routed to Link DP-2 : East Low Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.27"

Area (sf) CN Description

19,349 30 Woods, Good, HSG A

19,349 30 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-2: Overland to East

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

100-Year Rainfall=8.27"

Runoff Area=19,349 sf

Runoff Volume=0.018 af

Runoff Depth=0.48"

Tc=6.0 min

CN=30

0.07 cfs
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Summary for Link DP-1: West Wetlands

Inflow Area = 0.569 ac, 3.61% Impervious,  Inflow Depth = 3.66"    for  100-Year event
Inflow = 1.95 cfs @ 12.09 hrs,  Volume= 0.174 af
Primary = 1.95 cfs @ 12.09 hrs,  Volume= 0.174 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: West Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.569 ac

1.95 cfs1.95 cfs
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Summary for Link DP-2: East Low Point

Inflow Area = 0.444 ac, 0.00% Impervious,  Inflow Depth = 0.48"    for  100-Year event
Inflow = 0.07 cfs @ 12.40 hrs,  Volume= 0.018 af
Primary = 0.07 cfs @ 12.40 hrs,  Volume= 0.018 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: East Low Point

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.444 ac

0.07 cfs0.07 cfs
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Millis Well 3 Proposed

 Conditions

SC-1

Overland to West

 Wetland

SC-2

Overland to Forebay

SC-3

Overland to Basin

SC-4

Basin Berm and

 Shoulder

SC-5

Overland to West

 Wetland

P-1

Forebay

P-2

Infiltration Basin

DP-1

West Wetlands

DP-2

East Low Point

Routing Diagram for Millis Well 3 Proposed
Prepared by Kleinfelder,  Printed 1/11/2024

HydroCAD® 10.20-2f  s/n 00759  © 2022 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-Year Type III 24-hr Default 24.00 1 2.76 2

2 2-Year Type III 24-hr Default 24.00 1 3.39 2

3 5-Year Type III 24-hr Default 24.00 1 4.42 2

4 10-Year Type III 24-hr Default 24.00 1 5.28 2

5 25-Year Type III 24-hr Default 24.00 1 6.45 2

6 100-Year Type III 24-hr Default 24.00 1 8.27 2



Millis Well 3 Proposed
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Page 3HydroCAD® 10.20-2f  s/n 00759  © 2022 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.186 96 Gravel surface, HSG A  (SC-1, SC-5)

0.012 98 Impervious, HSG A  (SC-5)

0.404 39 Pasture/grassland/range, Good, HSG A  (SC-1, SC-2, SC-3, SC-5)

0.183 98 Paved parking, HSG A  (SC-1, SC-2)

0.055 98 Water Surface, 0% imp, HSG A  (SC-3)

0.173 32 Woods/grass comb., Good, HSG A  (SC-4)

1.013 63 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=3,356 sf   15.85% Impervious   Runoff Depth=1.48"Subcatchment SC-1: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=0.12 cfs  0.010 af

Runoff Area=11,864 sf   62.53% Impervious   Runoff Depth=1.58"Subcatchment SC-2: Overland to Forebay
   Tc=6.0 min   CN=WQ   Runoff=0.44 cfs  0.036 af

Runoff Area=9,595 sf   0.00% Impervious   Runoff Depth=0.63"Subcatchment SC-3: Overland to Basin
   Tc=6.0 min   CN=WQ   Runoff=0.14 cfs  0.012 af

Runoff Area=7,531 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment SC-4: Basin Berm and 
   Tc=6.0 min   CN=32   Runoff=0.00 cfs  0.000 af

Runoff Area=11,789 sf   4.58% Impervious   Runoff Depth=1.40"Subcatchment SC-5: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=0.41 cfs  0.032 af

Peak Elev=123.38'  Storage=107 cf   Inflow=0.57 cfs  0.045 afPond P-1: Forebay
   Discarded=0.02 cfs  0.016 af   Primary=0.49 cfs  0.029 af   Outflow=0.51 cfs  0.045 af

Peak Elev=122.28'  Storage=594 cf   Inflow=0.62 cfs  0.041 afPond P-2: Infiltration Basin
   Discarded=0.12 cfs  0.041 af   Primary=0.00 cfs  0.000 af   Outflow=0.12 cfs  0.041 af

   Inflow=0.41 cfs  0.032 afLink DP-1: West Wetlands
   Primary=0.41 cfs  0.032 af

   Inflow=0.00 cfs  0.000 afLink DP-2: East Low Point
   Primary=0.00 cfs  0.000 af

Total Runoff Area = 1.013 ac   Runoff Volume = 0.089 af   Average Runoff Depth = 1.05"
80.76% Pervious = 0.818 ac     19.24% Impervious = 0.195 ac
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Summary for Subcatchment SC-1: Overland to West Wetland

Runoff = 0.12 cfs @ 12.09 hrs,  Volume= 0.010 af,  Depth= 1.48"
     Routed to Pond P-1 : Forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Year Rainfall=2.76"

Area (sf) CN Description

532 98 Paved parking, HSG A
1,256 39 Pasture/grassland/range, Good, HSG A
1,568 96 Gravel surface, HSG A

3,356 Weighted Average
2,824 71 84.15% Pervious Area

532 98 15.85% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-1: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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)

0.135

0.13

0.125

0.12

0.115

0.11

0.105

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr

1-Year Rainfall=2.76"

Runoff Area=3,356 sf

Runoff Volume=0.010 af

Runoff Depth=1.48"

Tc=6.0 min

CN=WQ

0.12 cfs
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Summary for Subcatchment SC-2: Overland to Forebay

Runoff = 0.44 cfs @ 12.09 hrs,  Volume= 0.036 af,  Depth= 1.58"
     Routed to Pond P-1 : Forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Year Rainfall=2.76"

Area (sf) CN Description

7,418 98 Paved parking, HSG A
4,446 39 Pasture/grassland/range, Good, HSG A

11,864 Weighted Average
4,446 39 37.47% Pervious Area
7,418 98 62.53% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-2: Overland to Forebay

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0.48

0.46

0.44

0.42
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0.38

0.36

0.34

0.32
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0.26
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0

Type III 24-hr

1-Year Rainfall=2.76"

Runoff Area=11,864 sf

Runoff Volume=0.036 af

Runoff Depth=1.58"

Tc=6.0 min

CN=WQ

0.44 cfs
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Summary for Subcatchment SC-3: Overland to Basin

Runoff = 0.14 cfs @ 12.09 hrs,  Volume= 0.012 af,  Depth= 0.63"
     Routed to Pond P-2 : Infiltration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Year Rainfall=2.76"

Area (sf) CN Description

2,407 98 Water Surface, 0% imp, HSG A
7,188 39 Pasture/grassland/range, Good, HSG A

9,595 Weighted Average
9,595 54 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-3: Overland to Basin

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

1-Year Rainfall=2.76"

Runoff Area=9,595 sf

Runoff Volume=0.012 af

Runoff Depth=0.63"

Tc=6.0 min

CN=WQ

0.14 cfs
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Summary for Subcatchment SC-4: Basin Berm and Shoulder

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Link DP-2 : East Low Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Year Rainfall=2.76"

Area (sf) CN Description

7,531 32 Woods/grass comb., Good, HSG A

7,531 32 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-4: Basin Berm and Shoulder

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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1

0

Type III 24-hr

1-Year Rainfall=2.76"

Runoff Area=7,531 sf

Runoff Volume=0.000 af

Runoff Depth=0.00"

Tc=6.0 min

CN=32

0.00 cfs
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Summary for Subcatchment SC-5: Overland to West Wetland

Runoff = 0.41 cfs @ 12.09 hrs,  Volume= 0.032 af,  Depth= 1.40"
     Routed to Link DP-1 : West Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  1-Year Rainfall=2.76"

Area (sf) CN Description

* 540 98 Impervious, HSG A
4,724 39 Pasture/grassland/range, Good, HSG A
6,525 96 Gravel surface, HSG A

11,789 Weighted Average
11,249 72 95.42% Pervious Area

540 98 4.58% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-5: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0.42

0.4
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Type III 24-hr

1-Year Rainfall=2.76"

Runoff Area=11,789 sf

Runoff Volume=0.032 af

Runoff Depth=1.40"

Tc=6.0 min

CN=WQ

0.41 cfs
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Summary for Pond P-1: Forebay

Inflow Area = 0.349 ac, 52.23% Impervious,  Inflow Depth = 1.56"    for  1-Year event
Inflow = 0.57 cfs @ 12.09 hrs,  Volume= 0.045 af
Outflow = 0.51 cfs @ 12.13 hrs,  Volume= 0.045 af,  Atten= 10%,  Lag= 2.4 min
Discarded = 0.02 cfs @ 12.13 hrs,  Volume= 0.016 af
Primary = 0.49 cfs @ 12.13 hrs,  Volume= 0.029 af
     Routed to Pond P-2 : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 123.38' @ 12.13 hrs   Surf.Area= 399 sf   Storage= 107 cf

Plug-Flow detention time= 5.1 min calculated for 0.045 af (100% of inflow)
Center-of-Mass det. time= 5.1 min ( 767.5 - 762.5 )

Volume Invert Avail.Storage Storage Description

#1 123.00' 472 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

123.00 165 0 0
124.00 779 472 472

Device Routing     Invert Outlet Devices

#1 Primary 123.00' 12.0"  Round Culvert   
L= 69.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 123.00' / 122.50'   S= 0.0072 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Discarded 123.00' 2.410 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 12.13 hrs  HW=123.38'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.48 cfs @ 12.13 hrs  HW=123.38'  TW=122.15'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.48 cfs @ 2.62 fps)
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Pond P-1: Forebay

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.349 ac

Peak Elev=123.38'

Storage=107 cf

0.57 cfs

0.51 cfs

0.02 cfs

0.49 cfs



Type III 24-hr  1-Year Rainfall=2.76"Millis Well 3 Proposed
  Printed  1/11/2024Prepared by Kleinfelder

Page 12HydroCAD® 10.20-2f  s/n 00759  © 2022 HydroCAD Software Solutions LLC

Summary for Pond P-2: Infiltration Basin

Inflow Area = 0.570 ac, 32.04% Impervious,  Inflow Depth = 0.86"    for  1-Year event
Inflow = 0.62 cfs @ 12.11 hrs,  Volume= 0.041 af
Outflow = 0.12 cfs @ 12.57 hrs,  Volume= 0.041 af,  Atten= 80%,  Lag= 27.1 min
Discarded = 0.12 cfs @ 12.57 hrs,  Volume= 0.041 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link DP-2 : East Low Point

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 122.28' @ 12.57 hrs   Surf.Area= 2,235 sf   Storage= 594 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 32.6 min ( 777.7 - 745.2 )

Volume Invert Avail.Storage Storage Description

#1 122.00' 5,937 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

122.00 1,944 0 0
124.00 3,993 5,937 5,937

Device Routing     Invert Outlet Devices

#1 Primary 123.50' 9.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 122.00' 2.410 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.12 cfs @ 12.57 hrs  HW=122.28'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.12 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=122.00'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond P-2: Infiltration Basin

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.570 ac

Peak Elev=122.28'

Storage=594 cf

0.62 cfs

0.12 cfs0.12 cfs

0.00 cfs
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Summary for Link DP-1: West Wetlands

Inflow Area = 0.271 ac, 4.58% Impervious,  Inflow Depth = 1.40"    for  1-Year event
Inflow = 0.41 cfs @ 12.09 hrs,  Volume= 0.032 af
Primary = 0.41 cfs @ 12.09 hrs,  Volume= 0.032 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: West Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.271 ac

0.41 cfs0.41 cfs
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Summary for Link DP-2: East Low Point

Inflow Area = 0.743 ac, 24.58% Impervious,  Inflow Depth = 0.00"    for  1-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: East Low Point

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.743 ac

0.00 cfs0.00 cfs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=3,356 sf   15.85% Impervious   Runoff Depth=1.87"Subcatchment SC-1: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=0.15 cfs  0.012 af

Runoff Area=11,864 sf   62.53% Impervious   Runoff Depth=1.98"Subcatchment SC-2: Overland to Forebay
   Tc=6.0 min   CN=WQ   Runoff=0.55 cfs  0.045 af

Runoff Area=9,595 sf   0.00% Impervious   Runoff Depth=0.80"Subcatchment SC-3: Overland to Basin
   Tc=6.0 min   CN=WQ   Runoff=0.18 cfs  0.015 af

Runoff Area=7,531 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment SC-4: Basin Berm and 
   Tc=6.0 min   CN=32   Runoff=0.00 cfs  0.000 af

Runoff Area=11,789 sf   4.58% Impervious   Runoff Depth=1.77"Subcatchment SC-5: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=0.51 cfs  0.040 af

Peak Elev=123.43'  Storage=127 cf   Inflow=0.70 cfs  0.057 afPond P-1: Forebay
   Discarded=0.02 cfs  0.018 af   Primary=0.61 cfs  0.039 af   Outflow=0.63 cfs  0.057 af

Peak Elev=122.39'  Storage=829 cf   Inflow=0.78 cfs  0.054 afPond P-2: Infiltration Basin
   Discarded=0.13 cfs  0.054 af   Primary=0.00 cfs  0.000 af   Outflow=0.13 cfs  0.054 af

   Inflow=0.51 cfs  0.040 afLink DP-1: West Wetlands
   Primary=0.51 cfs  0.040 af

   Inflow=0.00 cfs  0.000 afLink DP-2: East Low Point
   Primary=0.00 cfs  0.000 af

Total Runoff Area = 1.013 ac   Runoff Volume = 0.111 af   Average Runoff Depth = 1.32"
80.76% Pervious = 0.818 ac     19.24% Impervious = 0.195 ac
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Summary for Subcatchment SC-1: Overland to West Wetland

Runoff = 0.15 cfs @ 12.09 hrs,  Volume= 0.012 af,  Depth= 1.87"
     Routed to Pond P-1 : Forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.39"

Area (sf) CN Description

532 98 Paved parking, HSG A
1,256 39 Pasture/grassland/range, Good, HSG A
1,568 96 Gravel surface, HSG A

3,356 Weighted Average
2,824 71 84.15% Pervious Area

532 98 15.85% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-1: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

2-Year Rainfall=3.39"

Runoff Area=3,356 sf

Runoff Volume=0.012 af

Runoff Depth=1.87"

Tc=6.0 min

CN=WQ

0.15 cfs
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Summary for Subcatchment SC-2: Overland to Forebay

Runoff = 0.55 cfs @ 12.09 hrs,  Volume= 0.045 af,  Depth= 1.98"
     Routed to Pond P-1 : Forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.39"

Area (sf) CN Description

7,418 98 Paved parking, HSG A
4,446 39 Pasture/grassland/range, Good, HSG A

11,864 Weighted Average
4,446 39 37.47% Pervious Area
7,418 98 62.53% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-2: Overland to Forebay

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

2-Year Rainfall=3.39"

Runoff Area=11,864 sf

Runoff Volume=0.045 af

Runoff Depth=1.98"

Tc=6.0 min

CN=WQ

0.55 cfs
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Summary for Subcatchment SC-3: Overland to Basin

Runoff = 0.18 cfs @ 12.09 hrs,  Volume= 0.015 af,  Depth= 0.80"
     Routed to Pond P-2 : Infiltration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.39"

Area (sf) CN Description

2,407 98 Water Surface, 0% imp, HSG A
7,188 39 Pasture/grassland/range, Good, HSG A

9,595 Weighted Average
9,595 54 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-3: Overland to Basin

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr

2-Year Rainfall=3.39"

Runoff Area=9,595 sf

Runoff Volume=0.015 af

Runoff Depth=0.80"

Tc=6.0 min

CN=WQ

0.18 cfs
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Summary for Subcatchment SC-4: Basin Berm and Shoulder

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Link DP-2 : East Low Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.39"

Area (sf) CN Description

7,531 32 Woods/grass comb., Good, HSG A

7,531 32 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-4: Basin Berm and Shoulder

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-Year Rainfall=3.39"

Runoff Area=7,531 sf

Runoff Volume=0.000 af

Runoff Depth=0.00"

Tc=6.0 min

CN=32

0.00 cfs
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Summary for Subcatchment SC-5: Overland to West Wetland

Runoff = 0.51 cfs @ 12.09 hrs,  Volume= 0.040 af,  Depth= 1.77"
     Routed to Link DP-1 : West Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.39"

Area (sf) CN Description

* 540 98 Impervious, HSG A
4,724 39 Pasture/grassland/range, Good, HSG A
6,525 96 Gravel surface, HSG A

11,789 Weighted Average
11,249 72 95.42% Pervious Area

540 98 4.58% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-5: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-Year Rainfall=3.39"

Runoff Area=11,789 sf

Runoff Volume=0.040 af

Runoff Depth=1.77"

Tc=6.0 min

CN=WQ

0.51 cfs
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Summary for Pond P-1: Forebay

Inflow Area = 0.349 ac, 52.23% Impervious,  Inflow Depth = 1.95"    for  2-Year event
Inflow = 0.70 cfs @ 12.09 hrs,  Volume= 0.057 af
Outflow = 0.63 cfs @ 12.13 hrs,  Volume= 0.057 af,  Atten= 10%,  Lag= 2.3 min
Discarded = 0.02 cfs @ 12.13 hrs,  Volume= 0.018 af
Primary = 0.61 cfs @ 12.13 hrs,  Volume= 0.039 af
     Routed to Pond P-2 : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 123.43' @ 12.13 hrs   Surf.Area= 428 sf   Storage= 127 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 5.1 min ( 763.5 - 758.3 )

Volume Invert Avail.Storage Storage Description

#1 123.00' 472 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

123.00 165 0 0
124.00 779 472 472

Device Routing     Invert Outlet Devices

#1 Primary 123.00' 12.0"  Round Culvert   
L= 69.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 123.00' / 122.50'   S= 0.0072 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Discarded 123.00' 2.410 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 12.13 hrs  HW=123.42'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.60 cfs @ 12.13 hrs  HW=123.42'  TW=122.20'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.60 cfs @ 2.77 fps)
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Pond P-1: Forebay

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.349 ac

Peak Elev=123.43'

Storage=127 cf

0.70 cfs

0.63 cfs

0.02 cfs

0.61 cfs
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Summary for Pond P-2: Infiltration Basin

Inflow Area = 0.570 ac, 32.04% Impervious,  Inflow Depth = 1.13"    for  2-Year event
Inflow = 0.78 cfs @ 12.11 hrs,  Volume= 0.054 af
Outflow = 0.13 cfs @ 12.61 hrs,  Volume= 0.054 af,  Atten= 83%,  Lag= 29.8 min
Discarded = 0.13 cfs @ 12.61 hrs,  Volume= 0.054 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link DP-2 : East Low Point

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 122.39' @ 12.61 hrs   Surf.Area= 2,340 sf   Storage= 829 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 45.2 min ( 790.0 - 744.8 )

Volume Invert Avail.Storage Storage Description

#1 122.00' 5,937 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

122.00 1,944 0 0
124.00 3,993 5,937 5,937

Device Routing     Invert Outlet Devices

#1 Primary 123.50' 9.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 122.00' 2.410 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.13 cfs @ 12.61 hrs  HW=122.39'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.13 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=122.00'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond P-2: Infiltration Basin

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.570 ac

Peak Elev=122.39'

Storage=829 cf
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Summary for Link DP-1: West Wetlands

Inflow Area = 0.271 ac, 4.58% Impervious,  Inflow Depth = 1.77"    for  2-Year event
Inflow = 0.51 cfs @ 12.09 hrs,  Volume= 0.040 af
Primary = 0.51 cfs @ 12.09 hrs,  Volume= 0.040 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: West Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link DP-2: East Low Point

Inflow Area = 0.743 ac, 24.58% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: East Low Point

Inflow
Primary

Hydrograph

Time  (hours)
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=3,356 sf   15.85% Impervious   Runoff Depth=2.55"Subcatchment SC-1: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=0.20 cfs  0.016 af

Runoff Area=11,864 sf   62.53% Impervious   Runoff Depth=2.65"Subcatchment SC-2: Overland to Forebay
   Tc=6.0 min   CN=WQ   Runoff=0.72 cfs  0.060 af

Runoff Area=9,595 sf   0.00% Impervious   Runoff Depth=1.12"Subcatchment SC-3: Overland to Basin
   Tc=6.0 min   CN=WQ   Runoff=0.23 cfs  0.021 af

Runoff Area=7,531 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment SC-4: Basin Berm and 
   Tc=6.0 min   CN=32   Runoff=0.00 cfs  0.000 af

Runoff Area=11,789 sf   4.58% Impervious   Runoff Depth=2.42"Subcatchment SC-5: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=0.67 cfs  0.055 af

Peak Elev=123.50'  Storage=160 cf   Inflow=0.92 cfs  0.077 afPond P-1: Forebay
   Discarded=0.03 cfs  0.020 af   Primary=0.81 cfs  0.056 af   Outflow=0.83 cfs  0.077 af

Peak Elev=122.55'  Storage=1,229 cf   Inflow=1.03 cfs  0.077 afPond P-2: Infiltration Basin
   Discarded=0.14 cfs  0.077 af   Primary=0.00 cfs  0.000 af   Outflow=0.14 cfs  0.077 af

   Inflow=0.67 cfs  0.055 afLink DP-1: West Wetlands
   Primary=0.67 cfs  0.055 af

   Inflow=0.00 cfs  0.000 afLink DP-2: East Low Point
   Primary=0.00 cfs  0.000 af

Total Runoff Area = 1.013 ac   Runoff Volume = 0.152 af   Average Runoff Depth = 1.80"
80.76% Pervious = 0.818 ac     19.24% Impervious = 0.195 ac
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Summary for Subcatchment SC-1: Overland to West Wetland

Runoff = 0.20 cfs @ 12.09 hrs,  Volume= 0.016 af,  Depth= 2.55"
     Routed to Pond P-1 : Forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=4.42"

Area (sf) CN Description

532 98 Paved parking, HSG A
1,256 39 Pasture/grassland/range, Good, HSG A
1,568 96 Gravel surface, HSG A

3,356 Weighted Average
2,824 71 84.15% Pervious Area

532 98 15.85% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-1: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.22

0.21

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr

5-Year Rainfall=4.42"

Runoff Area=3,356 sf

Runoff Volume=0.016 af

Runoff Depth=2.55"

Tc=6.0 min

CN=WQ

0.20 cfs
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Summary for Subcatchment SC-2: Overland to Forebay

Runoff = 0.72 cfs @ 12.09 hrs,  Volume= 0.060 af,  Depth= 2.65"
     Routed to Pond P-1 : Forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=4.42"

Area (sf) CN Description

7,418 98 Paved parking, HSG A
4,446 39 Pasture/grassland/range, Good, HSG A

11,864 Weighted Average
4,446 39 37.47% Pervious Area
7,418 98 62.53% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-2: Overland to Forebay

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

5-Year Rainfall=4.42"

Runoff Area=11,864 sf

Runoff Volume=0.060 af

Runoff Depth=2.65"

Tc=6.0 min

CN=WQ

0.72 cfs
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Summary for Subcatchment SC-3: Overland to Basin

Runoff = 0.23 cfs @ 12.09 hrs,  Volume= 0.021 af,  Depth= 1.12"
     Routed to Pond P-2 : Infiltration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=4.42"

Area (sf) CN Description

2,407 98 Water Surface, 0% imp, HSG A
7,188 39 Pasture/grassland/range, Good, HSG A

9,595 Weighted Average
9,595 54 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-3: Overland to Basin

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

5-Year Rainfall=4.42"

Runoff Area=9,595 sf

Runoff Volume=0.021 af

Runoff Depth=1.12"

Tc=6.0 min

CN=WQ

0.23 cfs
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Summary for Subcatchment SC-4: Basin Berm and Shoulder

Runoff = 0.00 cfs @ 24.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Link DP-2 : East Low Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=4.42"

Area (sf) CN Description

7,531 32 Woods/grass comb., Good, HSG A

7,531 32 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-4: Basin Berm and Shoulder

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

5-Year Rainfall=4.42"

Runoff Area=7,531 sf

Runoff Volume=0.000 af

Runoff Depth=0.00"

Tc=6.0 min

CN=32

0.00 cfs
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Summary for Subcatchment SC-5: Overland to West Wetland

Runoff = 0.67 cfs @ 12.09 hrs,  Volume= 0.055 af,  Depth= 2.42"
     Routed to Link DP-1 : West Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-Year Rainfall=4.42"

Area (sf) CN Description

* 540 98 Impervious, HSG A
4,724 39 Pasture/grassland/range, Good, HSG A
6,525 96 Gravel surface, HSG A

11,789 Weighted Average
11,249 72 95.42% Pervious Area

540 98 4.58% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-5: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

5-Year Rainfall=4.42"

Runoff Area=11,789 sf

Runoff Volume=0.055 af

Runoff Depth=2.42"

Tc=6.0 min

CN=WQ

0.67 cfs
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Summary for Pond P-1: Forebay

Inflow Area = 0.349 ac, 52.23% Impervious,  Inflow Depth = 2.63"    for  5-Year event
Inflow = 0.92 cfs @ 12.09 hrs,  Volume= 0.077 af
Outflow = 0.83 cfs @ 12.12 hrs,  Volume= 0.077 af,  Atten= 9%,  Lag= 2.3 min
Discarded = 0.03 cfs @ 12.12 hrs,  Volume= 0.020 af
Primary = 0.81 cfs @ 12.12 hrs,  Volume= 0.056 af
     Routed to Pond P-2 : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 123.50' @ 12.12 hrs   Surf.Area= 473 sf   Storage= 160 cf

Plug-Flow detention time= 5.3 min calculated for 0.077 af (100% of inflow)
Center-of-Mass det. time= 5.3 min ( 762.2 - 756.9 )

Volume Invert Avail.Storage Storage Description

#1 123.00' 472 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

123.00 165 0 0
124.00 779 472 472

Device Routing     Invert Outlet Devices

#1 Primary 123.00' 12.0"  Round Culvert   
L= 69.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 123.00' / 122.50'   S= 0.0072 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Discarded 123.00' 2.410 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.03 cfs @ 12.12 hrs  HW=123.49'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.79 cfs @ 12.12 hrs  HW=123.49'  TW=122.30'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.79 cfs @ 2.97 fps)
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Pond P-1: Forebay

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.349 ac

Peak Elev=123.50'

Storage=160 cf
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Summary for Pond P-2: Infiltration Basin

Inflow Area = 0.570 ac, 32.04% Impervious,  Inflow Depth = 1.62"    for  5-Year event
Inflow = 1.03 cfs @ 12.11 hrs,  Volume= 0.077 af
Outflow = 0.14 cfs @ 12.68 hrs,  Volume= 0.077 af,  Atten= 86%,  Lag= 33.8 min
Discarded = 0.14 cfs @ 12.68 hrs,  Volume= 0.077 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link DP-2 : East Low Point

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 122.55' @ 12.68 hrs   Surf.Area= 2,510 sf   Storage= 1,229 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 65.4 min ( 819.0 - 753.6 )

Volume Invert Avail.Storage Storage Description

#1 122.00' 5,937 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

122.00 1,944 0 0
124.00 3,993 5,937 5,937

Device Routing     Invert Outlet Devices

#1 Primary 123.50' 9.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 122.00' 2.410 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.14 cfs @ 12.68 hrs  HW=122.55'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.14 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=122.00'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond P-2: Infiltration Basin

Inflow
Outflow
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Primary

Hydrograph

Time  (hours)
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Inflow Area=0.570 ac

Peak Elev=122.55'

Storage=1,229 cf
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Summary for Link DP-1: West Wetlands

Inflow Area = 0.271 ac, 4.58% Impervious,  Inflow Depth = 2.42"    for  5-Year event
Inflow = 0.67 cfs @ 12.09 hrs,  Volume= 0.055 af
Primary = 0.67 cfs @ 12.09 hrs,  Volume= 0.055 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: West Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link DP-2: East Low Point

Inflow Area = 0.743 ac, 24.58% Impervious,  Inflow Depth = 0.00"    for  5-Year event
Inflow = 0.00 cfs @ 24.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 24.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: East Low Point

Inflow
Primary

Hydrograph
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=3,356 sf   15.85% Impervious   Runoff Depth=3.14"Subcatchment SC-1: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=0.24 cfs  0.020 af

Runoff Area=11,864 sf   62.53% Impervious   Runoff Depth=3.25"Subcatchment SC-2: Overland to Forebay
   Tc=6.0 min   CN=WQ   Runoff=0.86 cfs  0.074 af

Runoff Area=9,595 sf   0.00% Impervious   Runoff Depth=1.46"Subcatchment SC-3: Overland to Basin
   Tc=6.0 min   CN=WQ   Runoff=0.28 cfs  0.027 af

Runoff Area=7,531 sf   0.00% Impervious   Runoff Depth=0.05"Subcatchment SC-4: Basin Berm and 
   Tc=6.0 min   CN=32   Runoff=0.00 cfs  0.001 af

Runoff Area=11,789 sf   4.58% Impervious   Runoff Depth=3.00"Subcatchment SC-5: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=0.81 cfs  0.068 af

Peak Elev=123.56'  Storage=188 cf   Inflow=1.10 cfs  0.094 afPond P-1: Forebay
   Discarded=0.03 cfs  0.022 af   Primary=0.97 cfs  0.072 af   Outflow=1.00 cfs  0.094 af

Peak Elev=122.70'  Storage=1,612 cf   Inflow=1.23 cfs  0.099 afPond P-2: Infiltration Basin
   Discarded=0.15 cfs  0.099 af   Primary=0.00 cfs  0.000 af   Outflow=0.15 cfs  0.099 af

   Inflow=0.81 cfs  0.068 afLink DP-1: West Wetlands
   Primary=0.81 cfs  0.068 af

   Inflow=0.00 cfs  0.001 afLink DP-2: East Low Point
   Primary=0.00 cfs  0.001 af

Total Runoff Area = 1.013 ac   Runoff Volume = 0.189 af   Average Runoff Depth = 2.24"
80.76% Pervious = 0.818 ac     19.24% Impervious = 0.195 ac
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Summary for Subcatchment SC-1: Overland to West Wetland

Runoff = 0.24 cfs @ 12.09 hrs,  Volume= 0.020 af,  Depth= 3.14"
     Routed to Pond P-1 : Forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.28"

Area (sf) CN Description

532 98 Paved parking, HSG A
1,256 39 Pasture/grassland/range, Good, HSG A
1,568 96 Gravel surface, HSG A

3,356 Weighted Average
2,824 71 84.15% Pervious Area

532 98 15.85% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-1: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=5.28"

Runoff Area=3,356 sf

Runoff Volume=0.020 af

Runoff Depth=3.14"

Tc=6.0 min

CN=WQ

0.24 cfs
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Summary for Subcatchment SC-2: Overland to Forebay

Runoff = 0.86 cfs @ 12.09 hrs,  Volume= 0.074 af,  Depth= 3.25"
     Routed to Pond P-1 : Forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.28"

Area (sf) CN Description

7,418 98 Paved parking, HSG A
4,446 39 Pasture/grassland/range, Good, HSG A

11,864 Weighted Average
4,446 39 37.47% Pervious Area
7,418 98 62.53% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-2: Overland to Forebay

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=5.28"

Runoff Area=11,864 sf

Runoff Volume=0.074 af

Runoff Depth=3.25"

Tc=6.0 min

CN=WQ

0.86 cfs
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Summary for Subcatchment SC-3: Overland to Basin

Runoff = 0.28 cfs @ 12.09 hrs,  Volume= 0.027 af,  Depth= 1.46"
     Routed to Pond P-2 : Infiltration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.28"

Area (sf) CN Description

2,407 98 Water Surface, 0% imp, HSG A
7,188 39 Pasture/grassland/range, Good, HSG A

9,595 Weighted Average
9,595 54 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-3: Overland to Basin

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=5.28"

Runoff Area=9,595 sf

Runoff Volume=0.027 af

Runoff Depth=1.46"

Tc=6.0 min

CN=WQ

0.28 cfs
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Summary for Subcatchment SC-4: Basin Berm and Shoulder

Runoff = 0.00 cfs @ 16.79 hrs,  Volume= 0.001 af,  Depth= 0.05"
     Routed to Link DP-2 : East Low Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.28"

Area (sf) CN Description

7,531 32 Woods/grass comb., Good, HSG A

7,531 32 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-4: Basin Berm and Shoulder

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=5.28"

Runoff Area=7,531 sf

Runoff Volume=0.001 af

Runoff Depth=0.05"

Tc=6.0 min

CN=32

0.00 cfs
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Summary for Subcatchment SC-5: Overland to West Wetland

Runoff = 0.81 cfs @ 12.09 hrs,  Volume= 0.068 af,  Depth= 3.00"
     Routed to Link DP-1 : West Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.28"

Area (sf) CN Description

* 540 98 Impervious, HSG A
4,724 39 Pasture/grassland/range, Good, HSG A
6,525 96 Gravel surface, HSG A

11,789 Weighted Average
11,249 72 95.42% Pervious Area

540 98 4.58% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-5: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=5.28"

Runoff Area=11,789 sf

Runoff Volume=0.068 af

Runoff Depth=3.00"

Tc=6.0 min

CN=WQ

0.81 cfs
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Summary for Pond P-1: Forebay

Inflow Area = 0.349 ac, 52.23% Impervious,  Inflow Depth = 3.23"    for  10-Year event
Inflow = 1.10 cfs @ 12.09 hrs,  Volume= 0.094 af
Outflow = 1.00 cfs @ 12.12 hrs,  Volume= 0.094 af,  Atten= 9%,  Lag= 2.3 min
Discarded = 0.03 cfs @ 12.12 hrs,  Volume= 0.022 af
Primary = 0.97 cfs @ 12.12 hrs,  Volume= 0.072 af
     Routed to Pond P-2 : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 123.56' @ 12.12 hrs   Surf.Area= 508 sf   Storage= 188 cf

Plug-Flow detention time= 5.3 min calculated for 0.094 af (100% of inflow)
Center-of-Mass det. time= 5.4 min ( 762.1 - 756.7 )

Volume Invert Avail.Storage Storage Description

#1 123.00' 472 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

123.00 165 0 0
124.00 779 472 472

Device Routing     Invert Outlet Devices

#1 Primary 123.00' 12.0"  Round Culvert   
L= 69.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 123.00' / 122.50'   S= 0.0072 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Discarded 123.00' 2.410 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.03 cfs @ 12.12 hrs  HW=123.55'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.95 cfs @ 12.12 hrs  HW=123.55'  TW=122.38'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.95 cfs @ 3.10 fps)
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Pond P-1: Forebay

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0
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Peak Elev=123.56'
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Summary for Pond P-2: Infiltration Basin

Inflow Area = 0.570 ac, 32.04% Impervious,  Inflow Depth = 2.09"    for  10-Year event
Inflow = 1.23 cfs @ 12.11 hrs,  Volume= 0.099 af
Outflow = 0.15 cfs @ 12.81 hrs,  Volume= 0.099 af,  Atten= 88%,  Lag= 41.9 min
Discarded = 0.15 cfs @ 12.81 hrs,  Volume= 0.099 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link DP-2 : East Low Point

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 122.70' @ 12.81 hrs   Surf.Area= 2,661 sf   Storage= 1,612 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 85.2 min ( 845.4 - 760.2 )

Volume Invert Avail.Storage Storage Description

#1 122.00' 5,937 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

122.00 1,944 0 0
124.00 3,993 5,937 5,937

Device Routing     Invert Outlet Devices

#1 Primary 123.50' 9.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 122.00' 2.410 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.15 cfs @ 12.81 hrs  HW=122.70'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.15 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=122.00'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond P-2: Infiltration Basin

Inflow
Outflow
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Primary

Hydrograph
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Summary for Link DP-1: West Wetlands

Inflow Area = 0.271 ac, 4.58% Impervious,  Inflow Depth = 3.00"    for  10-Year event
Inflow = 0.81 cfs @ 12.09 hrs,  Volume= 0.068 af
Primary = 0.81 cfs @ 12.09 hrs,  Volume= 0.068 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: West Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link DP-2: East Low Point

Inflow Area = 0.743 ac, 24.58% Impervious,  Inflow Depth = 0.01"    for  10-Year event
Inflow = 0.00 cfs @ 16.79 hrs,  Volume= 0.001 af
Primary = 0.00 cfs @ 16.79 hrs,  Volume= 0.001 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: East Low Point

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0

0

0

Inflow Area=0.743 ac
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=3,356 sf   15.85% Impervious   Runoff Depth=3.99"Subcatchment SC-1: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=0.30 cfs  0.026 af

Runoff Area=11,864 sf   62.53% Impervious   Runoff Depth=4.10"Subcatchment SC-2: Overland to Forebay
   Tc=6.0 min   CN=WQ   Runoff=1.06 cfs  0.093 af

Runoff Area=9,595 sf   0.00% Impervious   Runoff Depth=1.99"Subcatchment SC-3: Overland to Basin
   Tc=6.0 min   CN=WQ   Runoff=0.36 cfs  0.037 af

Runoff Area=7,531 sf   0.00% Impervious   Runoff Depth=0.21"Subcatchment SC-4: Basin Berm and 
   Tc=6.0 min   CN=32   Runoff=0.00 cfs  0.003 af

Runoff Area=11,789 sf   4.58% Impervious   Runoff Depth=3.83"Subcatchment SC-5: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=1.01 cfs  0.086 af

Peak Elev=123.63'  Storage=227 cf   Inflow=1.36 cfs  0.119 afPond P-1: Forebay
   Discarded=0.03 cfs  0.023 af   Primary=1.20 cfs  0.095 af   Outflow=1.23 cfs  0.119 af

Peak Elev=122.93'  Storage=2,241 cf   Inflow=1.55 cfs  0.132 afPond P-2: Infiltration Basin
   Discarded=0.16 cfs  0.132 af   Primary=0.00 cfs  0.000 af   Outflow=0.16 cfs  0.132 af

   Inflow=1.01 cfs  0.086 afLink DP-1: West Wetlands
   Primary=1.01 cfs  0.086 af

   Inflow=0.00 cfs  0.003 afLink DP-2: East Low Point
   Primary=0.00 cfs  0.003 af

Total Runoff Area = 1.013 ac   Runoff Volume = 0.245 af   Average Runoff Depth = 2.90"
80.76% Pervious = 0.818 ac     19.24% Impervious = 0.195 ac
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Summary for Subcatchment SC-1: Overland to West Wetland

Runoff = 0.30 cfs @ 12.09 hrs,  Volume= 0.026 af,  Depth= 3.99"
     Routed to Pond P-1 : Forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.45"

Area (sf) CN Description

532 98 Paved parking, HSG A
1,256 39 Pasture/grassland/range, Good, HSG A
1,568 96 Gravel surface, HSG A

3,356 Weighted Average
2,824 71 84.15% Pervious Area

532 98 15.85% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-1: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

25-Year Rainfall=6.45"

Runoff Area=3,356 sf

Runoff Volume=0.026 af

Runoff Depth=3.99"

Tc=6.0 min

CN=WQ

0.30 cfs
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Summary for Subcatchment SC-2: Overland to Forebay

Runoff = 1.06 cfs @ 12.09 hrs,  Volume= 0.093 af,  Depth= 4.10"
     Routed to Pond P-1 : Forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.45"

Area (sf) CN Description

7,418 98 Paved parking, HSG A
4,446 39 Pasture/grassland/range, Good, HSG A

11,864 Weighted Average
4,446 39 37.47% Pervious Area
7,418 98 62.53% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-2: Overland to Forebay

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

25-Year Rainfall=6.45"

Runoff Area=11,864 sf

Runoff Volume=0.093 af

Runoff Depth=4.10"

Tc=6.0 min

CN=WQ

1.06 cfs
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Summary for Subcatchment SC-3: Overland to Basin

Runoff = 0.36 cfs @ 12.10 hrs,  Volume= 0.037 af,  Depth= 1.99"
     Routed to Pond P-2 : Infiltration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.45"

Area (sf) CN Description

2,407 98 Water Surface, 0% imp, HSG A
7,188 39 Pasture/grassland/range, Good, HSG A

9,595 Weighted Average
9,595 54 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-3: Overland to Basin

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.45"

Runoff Area=9,595 sf

Runoff Volume=0.037 af

Runoff Depth=1.99"

Tc=6.0 min

CN=WQ

0.36 cfs



Type III 24-hr  25-Year Rainfall=6.45"Millis Well 3 Proposed
  Printed  1/11/2024Prepared by Kleinfelder

Page 56HydroCAD® 10.20-2f  s/n 00759  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment SC-4: Basin Berm and Shoulder

Runoff = 0.00 cfs @ 13.72 hrs,  Volume= 0.003 af,  Depth= 0.21"
     Routed to Link DP-2 : East Low Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.45"

Area (sf) CN Description

7,531 32 Woods/grass comb., Good, HSG A

7,531 32 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-4: Basin Berm and Shoulder

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.45"

Runoff Area=7,531 sf

Runoff Volume=0.003 af

Runoff Depth=0.21"

Tc=6.0 min

CN=32

0.00 cfs
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Summary for Subcatchment SC-5: Overland to West Wetland

Runoff = 1.01 cfs @ 12.09 hrs,  Volume= 0.086 af,  Depth= 3.83"
     Routed to Link DP-1 : West Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=6.45"

Area (sf) CN Description

* 540 98 Impervious, HSG A
4,724 39 Pasture/grassland/range, Good, HSG A
6,525 96 Gravel surface, HSG A

11,789 Weighted Average
11,249 72 95.42% Pervious Area

540 98 4.58% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-5: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year Rainfall=6.45"

Runoff Area=11,789 sf

Runoff Volume=0.086 af

Runoff Depth=3.83"

Tc=6.0 min

CN=WQ

1.01 cfs
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Summary for Pond P-1: Forebay

Inflow Area = 0.349 ac, 52.23% Impervious,  Inflow Depth = 4.08"    for  25-Year event
Inflow = 1.36 cfs @ 12.09 hrs,  Volume= 0.119 af
Outflow = 1.23 cfs @ 12.13 hrs,  Volume= 0.119 af,  Atten= 10%,  Lag= 2.4 min
Discarded = 0.03 cfs @ 12.13 hrs,  Volume= 0.023 af
Primary = 1.20 cfs @ 12.13 hrs,  Volume= 0.095 af
     Routed to Pond P-2 : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 123.63' @ 12.13 hrs   Surf.Area= 553 sf   Storage= 227 cf

Plug-Flow detention time= 5.4 min calculated for 0.119 af (100% of inflow)
Center-of-Mass det. time= 5.5 min ( 762.2 - 756.7 )

Volume Invert Avail.Storage Storage Description

#1 123.00' 472 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

123.00 165 0 0
124.00 779 472 472

Device Routing     Invert Outlet Devices

#1 Primary 123.00' 12.0"  Round Culvert   
L= 69.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 123.00' / 122.50'   S= 0.0072 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Discarded 123.00' 2.410 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.03 cfs @ 12.13 hrs  HW=123.62'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=1.17 cfs @ 12.13 hrs  HW=123.62'  TW=122.51'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.17 cfs @ 3.25 fps)
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Pond P-1: Forebay

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.349 ac

Peak Elev=123.63'

Storage=227 cf

1.36 cfs

1.23 cfs

0.03 cfs

1.20 cfs
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Summary for Pond P-2: Infiltration Basin

Inflow Area = 0.570 ac, 32.04% Impervious,  Inflow Depth = 2.78"    for  25-Year event
Inflow = 1.55 cfs @ 12.12 hrs,  Volume= 0.132 af
Outflow = 0.16 cfs @ 13.02 hrs,  Volume= 0.132 af,  Atten= 90%,  Lag= 54.2 min
Discarded = 0.16 cfs @ 13.02 hrs,  Volume= 0.132 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link DP-2 : East Low Point

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 122.93' @ 13.02 hrs   Surf.Area= 2,893 sf   Storage= 2,241 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 117.0 min ( 882.8 - 765.8 )

Volume Invert Avail.Storage Storage Description

#1 122.00' 5,937 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

122.00 1,944 0 0
124.00 3,993 5,937 5,937

Device Routing     Invert Outlet Devices

#1 Primary 123.50' 9.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 122.00' 2.410 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.16 cfs @ 13.02 hrs  HW=122.93'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.16 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=122.00'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond P-2: Infiltration Basin

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.570 ac

Peak Elev=122.93'

Storage=2,241 cf

1.55 cfs

0.16 cfs0.16 cfs

0.00 cfs
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Summary for Link DP-1: West Wetlands

Inflow Area = 0.271 ac, 4.58% Impervious,  Inflow Depth = 3.83"    for  25-Year event
Inflow = 1.01 cfs @ 12.09 hrs,  Volume= 0.086 af
Primary = 1.01 cfs @ 12.09 hrs,  Volume= 0.086 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: West Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.271 ac

1.01 cfs1.01 cfs
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Summary for Link DP-2: East Low Point

Inflow Area = 0.743 ac, 24.58% Impervious,  Inflow Depth = 0.05"    for  25-Year event
Inflow = 0.00 cfs @ 13.72 hrs,  Volume= 0.003 af
Primary = 0.00 cfs @ 13.72 hrs,  Volume= 0.003 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: East Low Point

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.743 ac

0.00 cfs0.00 cfs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=3,356 sf   15.85% Impervious   Runoff Depth=5.39"Subcatchment SC-1: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=0.41 cfs  0.035 af

Runoff Area=11,864 sf   62.53% Impervious   Runoff Depth=5.50"Subcatchment SC-2: Overland to Forebay
   Tc=6.0 min   CN=WQ   Runoff=1.45 cfs  0.125 af

Runoff Area=9,595 sf   0.00% Impervious   Runoff Depth=2.97"Subcatchment SC-3: Overland to Basin
   Tc=6.0 min   CN=WQ   Runoff=0.60 cfs  0.054 af

Runoff Area=7,531 sf   0.00% Impervious   Runoff Depth=0.64"Subcatchment SC-4: Basin Berm and 
   Tc=6.0 min   CN=32   Runoff=0.05 cfs  0.009 af

Runoff Area=11,789 sf   4.58% Impervious   Runoff Depth=5.19"Subcatchment SC-5: Overland to West 
   Tc=6.0 min   CN=WQ   Runoff=1.38 cfs  0.117 af

Peak Elev=123.76'  Storage=304 cf   Inflow=1.85 cfs  0.159 afPond P-1: Forebay
   Discarded=0.04 cfs  0.027 af   Primary=1.62 cfs  0.133 af   Outflow=1.66 cfs  0.159 af

Peak Elev=123.31'  Storage=3,415 cf   Inflow=2.19 cfs  0.187 afPond P-2: Infiltration Basin
   Discarded=0.18 cfs  0.187 af   Primary=0.00 cfs  0.000 af   Outflow=0.18 cfs  0.187 af

   Inflow=1.38 cfs  0.117 afLink DP-1: West Wetlands
   Primary=1.38 cfs  0.117 af

   Inflow=0.05 cfs  0.009 afLink DP-2: East Low Point
   Primary=0.05 cfs  0.009 af

Total Runoff Area = 1.013 ac   Runoff Volume = 0.340 af   Average Runoff Depth = 4.03"
80.76% Pervious = 0.818 ac     19.24% Impervious = 0.195 ac
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Summary for Subcatchment SC-1: Overland to West Wetland

Runoff = 0.41 cfs @ 12.09 hrs,  Volume= 0.035 af,  Depth= 5.39"
     Routed to Pond P-1 : Forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.27"

Area (sf) CN Description

532 98 Paved parking, HSG A
1,256 39 Pasture/grassland/range, Good, HSG A
1,568 96 Gravel surface, HSG A

3,356 Weighted Average
2,824 71 84.15% Pervious Area

532 98 15.85% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-1: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=8.27"

Runoff Area=3,356 sf

Runoff Volume=0.035 af

Runoff Depth=5.39"

Tc=6.0 min

CN=WQ

0.41 cfs
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Summary for Subcatchment SC-2: Overland to Forebay

Runoff = 1.45 cfs @ 12.09 hrs,  Volume= 0.125 af,  Depth= 5.50"
     Routed to Pond P-1 : Forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.27"

Area (sf) CN Description

7,418 98 Paved parking, HSG A
4,446 39 Pasture/grassland/range, Good, HSG A

11,864 Weighted Average
4,446 39 37.47% Pervious Area
7,418 98 62.53% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-2: Overland to Forebay

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=8.27"

Runoff Area=11,864 sf

Runoff Volume=0.125 af

Runoff Depth=5.50"

Tc=6.0 min

CN=WQ

1.45 cfs
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Summary for Subcatchment SC-3: Overland to Basin

Runoff = 0.60 cfs @ 12.10 hrs,  Volume= 0.054 af,  Depth= 2.97"
     Routed to Pond P-2 : Infiltration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.27"

Area (sf) CN Description

2,407 98 Water Surface, 0% imp, HSG A
7,188 39 Pasture/grassland/range, Good, HSG A

9,595 Weighted Average
9,595 54 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-3: Overland to Basin

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=8.27"

Runoff Area=9,595 sf

Runoff Volume=0.054 af

Runoff Depth=2.97"

Tc=6.0 min

CN=WQ

0.60 cfs
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Summary for Subcatchment SC-4: Basin Berm and Shoulder

Runoff = 0.05 cfs @ 12.34 hrs,  Volume= 0.009 af,  Depth= 0.64"
     Routed to Link DP-2 : East Low Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.27"

Area (sf) CN Description

7,531 32 Woods/grass comb., Good, HSG A

7,531 32 100.00% Pervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-4: Basin Berm and Shoulder

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=8.27"

Runoff Area=7,531 sf

Runoff Volume=0.009 af

Runoff Depth=0.64"

Tc=6.0 min

CN=32

0.05 cfs
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Summary for Subcatchment SC-5: Overland to West Wetland

Runoff = 1.38 cfs @ 12.09 hrs,  Volume= 0.117 af,  Depth= 5.19"
     Routed to Link DP-1 : West Wetlands

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=8.27"

Area (sf) CN Description

* 540 98 Impervious, HSG A
4,724 39 Pasture/grassland/range, Good, HSG A
6,525 96 Gravel surface, HSG A

11,789 Weighted Average
11,249 72 95.42% Pervious Area

540 98 4.58% Impervious Area

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

6.0 Direct Entry, Tc Min

Subcatchment SC-5: Overland to West Wetland

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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w
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1

0

Type III 24-hr

100-Year Rainfall=8.27"

Runoff Area=11,789 sf

Runoff Volume=0.117 af

Runoff Depth=5.19"

Tc=6.0 min

CN=WQ

1.38 cfs



Type III 24-hr  100-Year Rainfall=8.27"Millis Well 3 Proposed
  Printed  1/11/2024Prepared by Kleinfelder

Page 70HydroCAD® 10.20-2f  s/n 00759  © 2022 HydroCAD Software Solutions LLC

Summary for Pond P-1: Forebay

Inflow Area = 0.349 ac, 52.23% Impervious,  Inflow Depth = 5.47"    for  100-Year event
Inflow = 1.85 cfs @ 12.09 hrs,  Volume= 0.159 af
Outflow = 1.66 cfs @ 12.13 hrs,  Volume= 0.159 af,  Atten= 11%,  Lag= 2.5 min
Discarded = 0.04 cfs @ 12.13 hrs,  Volume= 0.027 af
Primary = 1.62 cfs @ 12.13 hrs,  Volume= 0.133 af
     Routed to Pond P-2 : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 123.76' @ 12.13 hrs   Surf.Area= 633 sf   Storage= 304 cf

Plug-Flow detention time= 6.5 min calculated for 0.159 af (100% of inflow)
Center-of-Mass det. time= 6.6 min ( 763.5 - 757.0 )

Volume Invert Avail.Storage Storage Description

#1 123.00' 472 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

123.00 165 0 0
124.00 779 472 472

Device Routing     Invert Outlet Devices

#1 Primary 123.00' 12.0"  Round Culvert   
L= 69.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 123.00' / 122.50'   S= 0.0072 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Discarded 123.00' 2.410 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.03 cfs @ 12.13 hrs  HW=123.75'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=1.59 cfs @ 12.13 hrs  HW=123.75'  TW=122.74'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.59 cfs @ 3.48 fps)
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Pond P-1: Forebay

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.349 ac

Peak Elev=123.76'

Storage=304 cf

1.85 cfs

1.66 cfs

0.04 cfs

1.62 cfs
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Summary for Pond P-2: Infiltration Basin

Inflow Area = 0.570 ac, 32.04% Impervious,  Inflow Depth = 3.95"    for  100-Year event
Inflow = 2.19 cfs @ 12.12 hrs,  Volume= 0.187 af
Outflow = 0.18 cfs @ 13.37 hrs,  Volume= 0.187 af,  Atten= 92%,  Lag= 75.3 min
Discarded = 0.18 cfs @ 13.37 hrs,  Volume= 0.187 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link DP-2 : East Low Point

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 123.31' @ 13.37 hrs   Surf.Area= 3,283 sf   Storage= 3,415 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 171.8 min ( 942.3 - 770.5 )

Volume Invert Avail.Storage Storage Description

#1 122.00' 5,937 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

122.00 1,944 0 0
124.00 3,993 5,937 5,937

Device Routing     Invert Outlet Devices

#1 Primary 123.50' 9.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Discarded 122.00' 2.410 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.18 cfs @ 13.37 hrs  HW=123.31'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.18 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=122.00'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond P-2: Infiltration Basin

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.570 ac

Peak Elev=123.31'

Storage=3,415 cf

2.19 cfs

0.18 cfs0.18 cfs

0.00 cfs



Type III 24-hr  100-Year Rainfall=8.27"Millis Well 3 Proposed
  Printed  1/11/2024Prepared by Kleinfelder

Page 74HydroCAD® 10.20-2f  s/n 00759  © 2022 HydroCAD Software Solutions LLC

Summary for Link DP-1: West Wetlands

Inflow Area = 0.271 ac, 4.58% Impervious,  Inflow Depth = 5.19"    for  100-Year event
Inflow = 1.38 cfs @ 12.09 hrs,  Volume= 0.117 af
Primary = 1.38 cfs @ 12.09 hrs,  Volume= 0.117 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: West Wetlands

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.271 ac

1.38 cfs1.38 cfs
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Summary for Link DP-2: East Low Point

Inflow Area = 0.743 ac, 24.58% Impervious,  Inflow Depth = 0.15"    for  100-Year event
Inflow = 0.05 cfs @ 12.34 hrs,  Volume= 0.009 af
Primary = 0.05 cfs @ 12.34 hrs,  Volume= 0.009 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: East Low Point

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.743 ac

0.05 cfs0.05 cfs
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STORMWATER OPERATION AND MAINTANENCE PLAN (O&M) 
 

Owner/  

Operator: Town of Millis 

 Public Works/ Highway Department 

 900 Main Street, Room 204 

 Millis, MA 02054 

 

Prepared by: Kleinfelder 

 1 Beacon Street, Suite 8100 

 Boston, MA 02118 

 

The following operation and maintenance practices will be performed on the proposed 

stormwater system by the Owner (Town of Millis).    

 
Table OM-1 Summary of Stormwater System Operation & Maintenance Tasks Listed By Item 

 

Item  

location on site 

Frequency 

 

What to do 

Infiltration Basin 

 

 

1st & 2nd Year Post 

Construction 
Every 6 months, and 

after a major storm 

 

Inspection frequency 

can be reduced to 

annual following 2nd 

year post-

construction 

monitoring. 

Inspections should focus on:  

 

Checking the infiltration basin surface for 

standing water or accumulated sediments.  

 

Checking the sedimentation chamber or 

forebay for sediment accumulation, trash, and 

debris.  

 

Inspect to be certain the sedimentation 

forebay drains within 24 to 72 hrs.  

 

Checking inlets, outlets, and overflow 

spillway for blockage, structural integrity, and 

evidence of erosion. 

  

Removal of decaying vegetation, litter, and 

debris. 
 

Paved surfaces 

 

Every Six Months or 

as needed 
Sweep and remove sediment from paved 

wearing surfaces at the site.  
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Table OM-1 – Continued 

 

Riprap Apron at 

Pressure Relief 

Outlet and 

Overflow Weir 

 

Every Six Months, 

and after major 

storms  

 

Inspect apron for excessive sediment 

accumulation, eroding slopes, rilling or 

gullying, repair and clean as necessary. 

 

 

Once every 4 years The apron should be cleaned of vegetation.  

 

Rip rap aprons 

 

At pipe outlets 

Annually, and after 

major storms 

Inspect aprons after major storm events or at a 

minimum annually.  Repair as necessary.  

Annually Cleaning and remove debris from apron. Repair 

as necessary. 

Water Conveyance 

Swales 

 

 

Semi-annually, and 

after major storms 

Inspect swales after major storm event.  Clean 

debris, and repair as necessary 

Annually Cleaning and remove debris from swales. 

Repair as necessary. 
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Table OM-2 Annual Checklist of Stormwater System Operation & Maintenance Tasks Listed By 

Frequency. 

 

Frequency Item  

location on 

site 

What to do Date 

completed 

Notes 

  

Every Six 

Months 

Paved 

surfaces 

 

Sweep and remove 

sediment from paved 

surfaces on a semi- 

annual basis.  

 

 

  

  

Riprap 

Aprons at 

Pressure 

Relief Outlet, 

Drain Outlet, 

and Overflow 

Weir 

Inspect riprap aprons 

and Overflow Weir for 

excessive sediment 

accumulation, eroding 

slopes, rilling or 

gullying, repair and 

clean as necessary  

 

  

  

Water 

Conveyance 

Swale 

Inspect and remove all 

accumulated sediment 

and debris.   

  

  

  These inspections should also be performed after all major storms (more than 3.5 inches of 

rain in a 24-hour period). 



  

Stormwater Management Operation & Maintenance Plan Kleinfelder 
Millis Well 3 PFAS Treatment Facility  October 2023 

 

Table OM-2 - Continued 

Frequency Item  

location on 

site 

What to do Date completed Notes 

Every six 

months 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Infiltration 

Basin 

 

 
1st & 2nd Year Post 

Construction 
Every 6 months, 

and after a major 

storm 

 

Inspection 

frequency can be 

reduced to annual 

following 1st and 

2nd year post-

construction 

monitoring. 
 

Remove any 

accumulated 

sediment deposits.  

Use light equipment 

to remove top layer 

without compacting 

underlying area.    

 

Mow the area 

around the 

detention basin.  

Remove all 

clippings after 

mowing. 

 

 

 

Inspections should 

focus on: 

 

Checking the 

detention basin 

surface for standing 

water and 

accumulated 

sediments.  

 

Checking the 

sedimentation 

chamber or forebay 

for sediment 

accumulation, trash, 

and debris.  

 

Inspect to be certain 

the sedimentation 

forebay drains within 

24 to 72 hrs.  

 

Checking inlets, 

outlets, and overflow 

spillway for blockage, 

structural integrity, 

and evidence of 

erosion. 

  

Removal of decaying 

vegetation, litter, and 

debris. 

 

  These inspections should also be performed after all major storms (more than 3.5 inches 

of rain in a 24-hour period). 
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STORMWATER MANAGEMENT  
LONG TERM POLLUTION PREVENTION PLAN (LTPPP) 
 
Owner/ 

Operators:   Town of Millis Public Works/Highway Department 

 900 Main Street, Room 204 

 Millis, MA 02054 

 

Prepared by: Kleinfelder 

 1 Beacon Street, Suite 8100 

 Boston, MA 02118 

 

A.  MATERIALS MANAGEMENT PRACTICES 

 
The following are the material management practices that will be used to reduce the risk of 
spills or other accidental exposure of materials and substances to stormwater runoff.  The 
Owner and Operator will be responsible for ensuring that these procedures are followed: 
 
1.  Good Housekeeping 
 

The following good housekeeping practices will be followed onsite: 
a) An effort will be made to store only enough products required to do the job. 
b) All materials stored onsite will be stored in a neat, orderly manner and, if 

possible, under a roof or in a containment area.  At a minimum, all containers will 
be stored with their lids on when not in use. Drip pans shall be provided under all 
dispensers. 

c) Products will be kept in their original containers with the original manufacturer's 
label in legible condition. 

d) Substances will not be mixed with one another unless recommended by the 
manufacturer.   

e) Whenever possible, all of a product will be used up before disposing of the 
container. 

f) Manufacturer’s recommendations for proper use and disposal will be followed. 
g) The Operator will be responsible for daily inspections for windblown litter and to 

ensure proper use and disposal of materials.  Collection of all windblown litter will 
be deposited in an appropriate solid waste container.  

h) The Operator will be responsible for periodic street sweeping on an as need 

basis for all paved wearing surfaces on site.  At a minimum sweeping shall be 

performed on a quarterly basis.  
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2.  Hazardous Substances 
 

These practices will be used to reduce the risks associated with Hazardous Substances. 
Material Safety Data Sheets (MSDS's) for each product with hazardous properties that 
is used at the Site will be obtained and used for the proper management of potential 
wastes that may result from these products.  An MSDS will be posted in the immediate 
area where such product is stored and/or used and another copy of each MSDS will be 
maintained in the operations office at the Site.  Each employee who must handle a 
Hazardous Substance will be instructed on the use of MSDS sheets for the product 
he/she is using, particularly regarding spill control techniques. 

a) Products will be kept in original containers with the original labels in legible 
condition. 

b) Original labels and MSDS's will be procured and used for each product. 
c)  If surplus product must be disposed manufacturer's and local/state/federal 

required methods for proper disposal must be followed. 
 

3.  Hazardous Waste 
 

It is imperative that all Hazardous Waste be properly identified and handled in 
accordance with all applicable Hazardous Waste Standards, including the storage, 
transport and disposal of the Hazardous Wastes.  There are significant penalties for the 
improper handling of Hazardous Wastes.  It is important that the Owner/Operator seeks 
appropriate assistance in making the determination of whether a substance or material 
is a Hazardous Waste.  For example, Hazardous Waste may include certain Hazardous 
Substances, as well as pesticides, paints, paint solvents, cleaning solvents, pesticides, 
contaminated soils, and other materials, substances or chemicals that have been 
discarded (or are to be discarded) as being out-of-date, contaminated, or otherwise 
unusable, and can include the containers for those substances; other materials and 
substances can also be or become Hazardous Wastes, however. The Owner/Operator 
is also responsible for ensuring that all site personnel are instructed as to these 
Hazardous Waste requirements and also that the requirements are being followed. 

 
4.  Product Specific Practices 
 
The following product specific practices will be followed on the site: 

 
Petroleum Products 
 
All onsite vehicles will be monitored for leaks and receive regular preventative 
maintenance to reduce the chance of leakage.  Petroleum products will be stored in 
tightly sealed containers which are clearly labeled.  Drip pans shall be provided for all 
dispensers.  Any asphalt substances used onsite will be applied according to the 
manufacturer's recommendations.   
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Fertilizers 
 
Fertilizers will be applied only in the minimum amounts recommended by the 
manufacturer.  Fertilizer will not be stored on-site on a long-term basis.  All temporary 
storage of fertilizer will be in a covered container.  The contents of any partially used 
bags of fertilizer will be transferred to a sealable plastic bin to avoid spills. 
 
Paints, Paint Solvents, and Cleaning Solvents.   
 
All containers will be tightly sealed and stored when not in use.  Excess paint and 
solvents will not be discharged to the storm sewer system but will be properly disposed 
of according to manufacturer’s instructions or federal, state, and local regulations.  
 

5.  Solid Wastes 
 

All waste materials will be collected and stored in a covered or enclosed containers 
and/or securely contained metal dumpsters or compactors. The containers will comply 
with all local and state solid waste management regulations.   

 
 

B. SPILL PREVENTION  

 

The Owner will train all personnel in the proper handling and cleanup of spilled 
Hazardous Substances or Oil.  No spilled Hazardous Substances or Oil will be allowed 
to come in contact with stormwater discharges.  If such contact occurs, the storm water 
discharge will be contained on site until appropriate measures in compliance with state 
and federal regulations are taken to dispose of such contaminated stormwater.  It shall 
be the responsibility of the Owner to be properly trained, and to train all personnel in 
spill prevention and clean up procedures. 

 
In order to prevent or minimize the potential for a spill of Hazardous Substances or Oil to 
come into contact with stormwater, the following steps will be implemented: 

 
a) All Hazardous Substances or Oil (such as pesticides, petroleum products, 

fertilizers, detergents, construction chemicals, acids, paints, paint solvents, and 
cleaning solvents, etc.) will be stored in a secure location, with their lids on, 
preferably under cover, when not in use.  

b) The minimum practical quantity of all such materials will be kept at the site. 
c) A spill control and containment kit (containing, for example, absorbent materials, 

acid neutralizing powder, brooms, dust pans, mops, rags, gloves, goggles, plastic 
and metal trash containers, etc.) will be provided at the storage site. 

d) Manufacturer's recommended methods for spill cleanup will be clearly posted 
and site personnel will be trained regarding these procedures and the location of 
the information and cleanup supplies. 

e) It is the Operators responsibility to ensure that all Hazardous Waste discovered 
or generated at the site is disposed of properly by a licensed hazardous material 
disposal company.  The Operator is responsible for not exceeding Hazardous 
Waste storage requirements mandated by the EPA or state and local authority. 
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C. SNOW MANAGEMENT  

 
Snow management will be performed by the Millis Public Works/Highway Department. 
Snow will be placed and mounded on the side of River Road, as necessary.  Melting 
snow will be allowed to percolate through the vegetated surface.  In the spring, when all 
the snow has melted, all accumulated sediment, and debris remaining shall be cleaned 
and removed from the site. 

 
 



 

 

20233667.002A  January 2024 

© 2024 Kleinfelder  www.kleinfelder.com 

KLEINFELDER   One Beacon Street, Suite 8100, Boston, MA  02108    p | 617.497.7800    f | 617.498.4630  

 

 

 

 

 

 

 

Appendix E 

Water Quality Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Type III 24-hr  100-Year Rainfall=8.27"Millis Well 3 Proposed
  Printed  1/12/2024Prepared by Kleinfelder

Page 1HydroCAD® 10.20-2f  s/n 00759  © 2022 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond P-1: Forebay

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

123.00 165 0
123.01 171 2
123.02 177 3
123.03 183 5
123.04 190 7
123.05 196 9
123.06 202 11
123.07 208 13
123.08 214 15
123.09 220 17
123.10 226 20
123.11 233 22
123.12 239 24
123.13 245 27
123.14 251 29
123.15 257 32
123.16 263 34
123.17 269 37
123.18 276 40
123.19 282 42
123.20 288 45
123.21 294 48
123.22 300 51
123.23 306 54
123.24 312 57
123.25 319 60
123.26 325 64
123.27 331 67
123.28 337 70
123.29 343 74
123.30 349 77
123.31 355 81
123.32 361 84
123.33 368 88
123.34 374 92
123.35 380 95
123.36 386 99
123.37 392 103
123.38 398 107
123.39 404 111
123.40 411 115
123.41 417 119
123.42 423 123
123.43 429 128
123.44 435 132
123.45 441 136
123.46 447 141
123.47 454 145
123.48 460 150
123.49 466 155
123.50 472 159
123.51 478 164

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

123.52 484 169
123.53 490 174
123.54 497 179
123.55 503 184
123.56 509 189
123.57 515 194
123.58 521 199
123.59 527 204
123.60 533 210
123.61 540 215
123.62 546 220
123.63 552 226
123.64 558 231
123.65 564 237
123.66 570 243
123.67 576 248
123.68 583 254
123.69 589 260
123.70 595 266
123.71 601 272
123.72 607 278
123.73 613 284
123.74 619 290
123.75 626 296
123.76 632 303
123.77 638 309
123.78 644 315
123.79 650 322
123.80 656 328
123.81 662 335
123.82 668 342
123.83 675 348
123.84 681 355
123.85 687 362
123.86 693 369
123.87 699 376
123.88 705 383
123.89 711 390
123.90 718 397
123.91 724 404
123.92 730 412
123.93 736 419
123.94 742 426
123.95 748 434
123.96 754 441
123.97 761 449
123.98 767 457
123.99 773 464
124.00 779 472

MStevens
Highlight
123.51 478 164

MStevens
Text Box
25% WQV storage requirement of 164 cf is met.
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Stage-Area-Storage for Pond P-2: Infiltration Basin

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

122.00 1,944 0
122.02 1,964 39
122.04 1,985 79
122.06 2,005 118
122.08 2,026 159
122.10 2,046 200
122.12 2,067 241
122.14 2,087 282
122.16 2,108 324
122.18 2,128 367
122.20 2,149 409
122.22 2,169 452
122.24 2,190 496
122.26 2,210 540
122.28 2,231 584
122.30 2,251 629
122.32 2,272 675
122.34 2,292 720
122.36 2,313 766
122.38 2,333 813
122.40 2,354 860
122.42 2,374 907
122.44 2,395 955
122.46 2,415 1,003
122.48 2,436 1,051
122.50 2,456 1,100
122.52 2,477 1,149
122.54 2,497 1,199
122.56 2,518 1,249
122.58 2,538 1,300
122.60 2,559 1,351
122.62 2,579 1,402
122.64 2,600 1,454
122.66 2,620 1,506
122.68 2,641 1,559
122.70 2,661 1,612
122.72 2,682 1,665
122.74 2,702 1,719
122.76 2,723 1,773
122.78 2,743 1,828
122.80 2,764 1,883
122.82 2,784 1,939
122.84 2,805 1,994
122.86 2,825 2,051
122.88 2,846 2,107
122.90 2,866 2,165
122.92 2,887 2,222
122.94 2,907 2,280
122.96 2,928 2,338
122.98 2,948 2,397
123.00 2,969 2,456
123.02 2,989 2,516

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

123.04 3,009 2,576
123.06 3,030 2,636
123.08 3,050 2,697
123.10 3,071 2,758
123.12 3,091 2,820
123.14 3,112 2,882
123.16 3,132 2,944
123.18 3,153 3,007
123.20 3,173 3,070
123.22 3,194 3,134
123.24 3,214 3,198
123.26 3,235 3,263
123.28 3,255 3,328
123.30 3,276 3,393
123.32 3,296 3,459
123.34 3,317 3,525
123.36 3,337 3,591
123.38 3,358 3,658
123.40 3,378 3,726
123.42 3,399 3,793
123.44 3,419 3,862
123.46 3,440 3,930
123.48 3,460 3,999
123.50 3,481 4,069
123.52 3,501 4,138
123.54 3,522 4,209
123.56 3,542 4,279
123.58 3,563 4,350
123.60 3,583 4,422
123.62 3,604 4,494
123.64 3,624 4,566
123.66 3,645 4,639
123.68 3,665 4,712
123.70 3,686 4,785
123.72 3,706 4,859
123.74 3,727 4,933
123.76 3,747 5,008
123.78 3,768 5,083
123.80 3,788 5,159
123.82 3,809 5,235
123.84 3,829 5,311
123.86 3,850 5,388
123.88 3,870 5,465
123.90 3,891 5,543
123.92 3,911 5,621
123.94 3,932 5,699
123.96 3,952 5,778
123.98 3,973 5,857
124.00 3,993 5,937

MStevens
Highlight
122.32 2,272 6

MStevens
Highlight
75

MStevens
Text Box
WQV storage requirement of 655 cf is met.



V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F

TSS Removal Starting TSS Amount Remaining

BMP
1

Rate
1

Load* Removed (C*D) Load (D-E)

Sediment Forebay 0.25 1.00 0.25 0.75

Infiltration Basin 0.80 0.75 0.60 0.15

0.00 0.15 0.00 0.15

0.00 0.15 0.00 0.15

0.00 0.15 0.00 0.15

Total TSS Removal = 85%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: Millis Well 3 PFAS Treatment Facility

Prepared By: MPS *Equals remaining load from previous BMP (E)

Date: 10/25/2023 which enters the BMP

T
S

S
 R

e
m

o
v

a
l 

C
a

lc
u

la
ti

o
n

 W
o

rk
s

h
e

e
t

Village Street Millis, MA 

Non-automated TSS Calculation Sheet

must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection
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Appendix F 

Project Data: NOAA Rainfall and NRCS Web Soil Survey 

  



NOAA Atlas 14, Volume 10, Version 3
Location name: Millis, Massachusetts, USA*

Latitude: 42.1662°, Longitude: -71.3406°
Elevation: 122 ft**

* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.323
(0.250‑0.413)

0.392
(0.303‑0.502)

0.505
(0.389‑0.649)

0.599
(0.459‑0.774)

0.728
(0.541‑0.987)

0.825
(0.601‑1.14)

0.927
(0.658‑1.34)

1.04
(0.701‑1.54)

1.21
(0.786‑1.86)

1.36
(0.858‑2.12)

10-min 0.458
(0.354‑0.585)

0.556
(0.429‑0.712)

0.716
(0.551‑0.920)

0.849
(0.650‑1.10)

1.03
(0.767‑1.40)

1.17
(0.852‑1.62)

1.31
(0.932‑1.90)

1.48
(0.993‑2.18)

1.72
(1.11‑2.63)

1.92
(1.22‑3.00)

15-min 0.539
(0.417‑0.689)

0.654
(0.505‑0.837)

0.842
(0.649‑1.08)

0.999
(0.765‑1.29)

1.21
(0.902‑1.65)

1.38
(1.00‑1.91)

1.54
(1.10‑2.23)

1.74
(1.17‑2.57)

2.02
(1.31‑3.10)

2.26
(1.43‑3.53)

30-min 0.738
(0.571‑0.944)

0.898
(0.694‑1.15)

1.16
(0.892‑1.49)

1.38
(1.06‑1.78)

1.67
(1.24‑2.27)

1.90
(1.38‑2.63)

2.13
(1.51‑3.08)

2.40
(1.61‑3.55)

2.80
(1.81‑4.28)

3.12
(1.98‑4.88)

60-min 0.937
(0.725‑1.20)

1.14
(0.882‑1.46)

1.48
(1.14‑1.90)

1.75
(1.34‑2.27)

2.13
(1.59‑2.89)

2.42
(1.76‑3.36)

2.72
(1.93‑3.93)

3.07
(2.06‑4.53)

3.57
(2.31‑5.47)

3.98
(2.52‑6.23)

2-hr 1.20
(0.931‑1.52)

1.47
(1.14‑1.87)

1.92
(1.49‑2.46)

2.30
(1.77‑2.96)

2.82
(2.11‑3.81)

3.20
(2.35‑4.43)

3.61
(2.59‑5.23)

4.11
(2.77‑6.03)

4.86
(3.16‑7.40)

5.51
(3.50‑8.55)

3-hr 1.38
(1.08‑1.75)

1.71
(1.33‑2.16)

2.24
(1.74‑2.85)

2.68
(2.07‑3.42)

3.28
(2.47‑4.43)

3.73
(2.75‑5.16)

4.22
(3.04‑6.09)

4.81
(3.25‑7.03)

5.73
(3.72‑8.67)

6.52
(4.14‑10.1)

6-hr 1.79
(1.40‑2.25)

2.20
(1.72‑2.77)

2.87
(2.24‑3.62)

3.43
(2.66‑4.35)

4.19
(3.17‑5.62)

4.76
(3.53‑6.54)

5.38
(3.90‑7.72)

6.14
(4.16‑8.90)

7.31
(4.77‑11.0)

8.33
(5.31‑12.8)

12-hr 2.29
(1.81‑2.86)

2.79
(2.20‑3.49)

3.62
(2.85‑4.54)

4.30
(3.37‑5.43)

5.25
(3.99‑6.97)

5.94
(4.43‑8.09)

6.70
(4.88‑9.53)

7.62
(5.19‑11.0)

9.04
(5.92‑13.5)

10.3
(6.56‑15.6)

24-hr 2.76
(2.19‑3.42)

3.39
(2.69‑4.20)

4.42
(3.50‑5.51)

5.28
(4.15‑6.61)

6.45
(4.93‑8.52)

7.32
(5.49‑9.91)

8.27
(6.06‑11.7)

9.44
(6.45‑13.5)

11.3
(7.39‑16.6)

12.8
(8.23‑19.3)

2-day 3.13
(2.50‑3.85)

3.91
(3.13‑4.82)

5.20
(4.14‑6.43)

6.26
(4.96‑7.80)

7.73
(5.95‑10.2)

8.80
(6.66‑11.9)

9.99
(7.39‑14.1)

11.5
(7.88‑16.3)

13.9
(9.17‑20.4)

16.1
(10.3‑24.0)

3-day 3.41
(2.74‑4.19)

4.26
(3.42‑5.23)

5.64
(4.51‑6.96)

6.79
(5.40‑8.42)

8.38
(6.47‑11.0)

9.53
(7.23‑12.8)

10.8
(8.03‑15.2)

12.5
(8.55‑17.6)

15.1
(9.96‑22.1)

17.4
(11.2‑25.9)

4-day 3.68
(2.96‑4.50)

4.56
(3.66‑5.58)

5.99
(4.80‑7.36)

7.18
(5.72‑8.87)

8.82
(6.82‑11.5)

10.0
(7.61‑13.4)

11.3
(8.43‑15.9)

13.0
(8.97‑18.3)

15.8
(10.4‑22.9)

18.2
(11.7‑26.9)

7-day 4.43
(3.58‑5.39)

5.35
(4.32‑6.52)

6.86
(5.52‑8.38)

8.10
(6.48‑9.96)

9.82
(7.62‑12.7)

11.1
(8.44‑14.7)

12.5
(9.26‑17.3)

14.2
(9.81‑19.8)

17.0
(11.2‑24.5)

19.3
(12.5‑28.5)

10-day 5.14
(4.17‑6.23)

6.09
(4.93‑7.39)

7.63
(6.16‑9.30)

8.92
(7.16‑10.9)

10.7
(8.31‑13.7)

12.0
(9.14‑15.8)

13.4
(9.94‑18.4)

15.1
(10.5‑21.0)

17.8
(11.8‑25.6)

20.1
(13.1‑29.5)

20-day 7.23
(5.90‑8.71)

8.25
(6.72‑9.94)

9.91
(8.05‑12.0)

11.3
(9.11‑13.7)

13.2
(10.3‑16.7)

14.6
(11.1‑18.9)

16.1
(11.9‑21.6)

17.8
(12.4‑24.5)

20.2
(13.5‑28.7)

22.1
(14.4‑32.2)

30-day 8.96
(7.34‑10.7)

10.0
(8.21‑12.0)

11.8
(9.59‑14.2)

13.2
(10.7‑16.0)

15.2
(11.9‑19.1)

16.7
(12.7‑21.4)

18.3
(13.4‑24.2)

19.9
(13.9‑27.2)

22.0
(14.8‑31.2)

23.7
(15.5‑34.3)

45-day 11.1
(9.14‑13.3)

12.2
(10.0‑14.6)

14.1
(11.5‑16.9)

15.6
(12.7‑18.8)

17.7
(13.8‑22.0)

19.3
(14.7‑24.5)

20.9
(15.3‑27.3)

22.4
(15.7‑30.4)

24.3
(16.3‑34.2)

25.7
(16.8‑37.0)

60-day 12.9
(10.7‑15.4)

14.1
(11.6‑16.8)

16.0
(13.1‑19.1)

17.5
(14.3‑21.1)

19.7
(15.4‑24.4)

21.4
(16.3‑27.0)

23.0
(16.8‑29.8)

24.5
(17.2‑33.1)

26.2
(17.6‑36.7)

27.3
(17.9‑39.2)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Hydrologic Soil Group—Norfolk and Suffolk Counties, Massachusetts
(Millis Well 3 HSG Map)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/10/2023
Page 1 of 4
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:25,000.

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: Norfolk and Suffolk Counties, Massachusetts
Survey Area Data: Version 18, Sep 9, 2022

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 22, 2022—Jun 
5, 2022

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.

Hydrologic Soil Group—Norfolk and Suffolk Counties, Massachusetts
(Millis Well 3 HSG Map)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/10/2023
Page 2 of 4



Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

1 Water 0.6 1.1%

10 Scarboro and Birdsall 
soils, 0 to 3 percent 
slopes

A/D 1.8 3.0%

31A Walpole sandy loam, 0 
to 3 percent slopes

B/D 2.0 3.4%

51 Swansea muck, 0 to 1 
percent slopes

B/D 19.0 32.5%

223B Scio very fine sandy 
loam, 2 to 5 percent 
slopes

B/D 9.3 15.9%

245B Hinckley loamy sand, 3 
to 8 percent slopes

A 6.2 10.6%

245C Hinckley loamy sand, 8 
to 15 percent slopes

A 0.5 0.9%

254B Merrimac fine sandy 
loam, 3 to 8 percent 
slopes

A 3.1 5.2%

260B Sudbury fine sandy 
loam, 2 to 8 percent 
slopes

B 3.1 5.3%

600 Pits, sand and gravel 4.9 8.5%

653 Udorthents, sandy A 8.0 13.7%

Totals for Area of Interest 58.4 100.0%

Hydrologic Soil Group—Norfolk and Suffolk Counties, Massachusetts Millis Well 3 HSG Map

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/10/2023
Page 3 of 4



Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Norfolk and Suffolk Counties, Massachusetts Millis Well 3 HSG Map

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/10/2023
Page 4 of 4
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Appendix G 

Boring Logs 

 

 

 

 

 

 

 

 

 



GRAPHICS KEY

Well 3 PFAS Piloting and Preliminary Design
25 Birch Street

Millis, MA

     The report and graphics key are an integral part of these logs.  All data
and interpretations in this log are subject to the explanations and
limitations stated in the report.

     Solid lines separating strata on the logs represent approximate
boundaries only, dashed lines are inferred or extrapolated boundaries.
Actual transitions may be gradual or differ from those represented.

     No warranty is provided as to the continuity of soil or rock conditions
between individual sample locations.

     Logs represent general soil or rock conditions observed at the point of
exploration on the date indicated.

     In general, Unified Soil Classification System (ASTM D2488/D2487)
designations presented on the logs were based on visual classification in
the field and were modified where appropriate based on gradation and
index property testing.

     Fine grained soils that plot within the hatched area on the Plasticity
Chart, and coarse grained soils with between 5% and 12% passing the No.
200 sieve require dual USCS symbols, ie., CL-ML, GW-GM, GP-GM,
GW-GC, GP-GC, GC-GM, SW-SM, SP-SM, SW-SC, SP-SC, SC-SM.

     If sampler is not able to be driven at least 6 inches then 50/X indicates
number of blows required to drive the identified sampler X inches with a
140 pound hammer falling 30 inches.

ABBREVIATIONS
WOH - Weight of Hammer
WOR - Weight of Rod
REFERENCES
1. American Society for Materials and Testing (ASTM), 2011, ASTM
D2487: Classification of Soils for Engineering Purposes (Unified Soil
Classification System).

GRAVELS
WITH >

12%
FINES

SILTS AND CLAYS
(Liquid Limit
less than 50)

WELL-GRADED GRAVEL WITH SILT,
WELL-GRADED GRAVEL WITH SILT AND SAND

POORLY GRADED GRAVEL WITH CLAY (OR SILTY
CLAY), POORLY GRADED GRAVEL WITH CLAY AND
(OR SILTY CLAY AND SAND)

SILTY GRAVEL,
SILTY GRAVEL WITH SAND

CLAYEY GRAVEL,
CLAYEY GRAVEL WITH SAND

POORLY GRADED GRAVEL WITH SILT,
POORLY GRADED GRAVEL WITH SILT AND SAND

SP

CLEAN
SANDS
WITH
<5%

FINES

SILT, SILT WITH SAND, SILT WITH GRAVELML

CL

ORGANIC CLAY, ORGANIC CLAY WITH SAND, ORGANIC CLAY WITH GRAVEL,
ORGANIC SILT, ORGANIC SILT WITH SAND, ORGANIC SILT WITH GRAVEL

ORGANIC CLAY, ORGANIC CLAY WITH SAND, ORGANIC CLAY WITH GRAVEL,
ORGANIC SILT, ORGANIC SILT WITH SAND, ORGANIC SILT WITH GRAVEL

CL-ML

WELL-GRADED GRAVEL WITH CLAY (OR SILTY
CLAY), WELL-GRADED GRAVEL WITH CLAY AND
SAND (OR SILT CLAY AND SAND)

SILTY CLAY, SILTY CLAY WITH SAND, SILTY CLAY WITH GRAVEL

ELASTIC SILT. ELASTIC SILT WITH SAND, ELASTIC SILT WITH GRAVEL

FAT CLAY, FAT CLAY WITH SAND, FAT CLAY WITH GRAVEL

OL

SANDS
WITH >

12%
FINES

CLEAN
GRAVEL

WITH
<5%

FINES

GRAVELS
WITH
5% TO

12%
FINES
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SW-SC

SW-SM

SC-SM

GP-GM

SILTY, CLAYEY GRAVEL
SILTY, CLAYEY GRAVEL WITH SAND

WELL-GRADED SAND,
WELL-GRADED SAND WITH GRAVEL

POORLY GRADED SAND,
POORLY GRADED SAND WITH GRAVEL

WELL-GRADED SAND WITH SILT,
WELL-GRADED SAND WITH SILT AND GRAVEL

POORLY GRADED SAND WITH SILT,
POORLY GRADED SAND WITH SILT AND GRAVEL

POORLY GRADED SAND WITH CLAY,
POORLY GRADED SAND WITH CLAY AND GRAVEL
(OR SILTY CLAY AND GRAVEL)

SILTY SAND,
SILTY SAND WITH GRAVEL
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SILTY, CLAYEY SAND,
SILTY, CLAYEY SAND WITH GRAVEL

LEAN CLAY, LEAN CLAY WITH SAND, LEAN CLAY WITH GRAVEL

SILTS AND CLAYS
(Liquid Limit
50 or greater)

NOTE: USE MATERIAL DESCRIPTION ON THE LOG TO DEFINE A GRAPHIC THAT MAY NOT BE
PROVIDED ON THIS LEGEND.
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STANDARD PENETRATION SPLIT SPOON SAMPLER
(2 in. (50.8 mm.) outer diameter and 1-3/8 in. (34.9 mm.) inner
diameter)

UNIFIED SOIL CLASSIFICATION SYSTEM1
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DRILLING METHOD/SAMPLER TYPE GRAPHICS

NOTES

GROUND WATER GRAPHICS

OBSERVED SEEPAGE

WATER LEVEL (level where first observed)

WATER LEVEL (additional levels after exploration)

WATER LEVEL (level after stabilizing period)
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SOIL DESCRIPTION KEY

Well 3 PFAS Piloting and Preliminary Design
25 Birch Street

Millis, MA

> 50

Medium (M)

High (H)

CONSISTENCY

DESCRIPTION

Damp but no
visible water

Boulders

Cobbles

coarse

fine
Gravel

Sand

Fines

GRAIN SIZE

>12 in. (304.8 mm.)

3 - 12 in. (76.2 - 304.8 mm.) Fist-sized to basketball-sized

3/4 -3 in. (19 - 76.2 mm.) Thumb-sized to fist-sized

0.19 - 0.75 in. (4.8 - 19 mm.) Pea-sized to thumb-sized

0.079 - 0.19 in. (2 - 4.9 mm.)#10 - #4

0.017 - 0.079 in. (0.43 - 2 mm.)

#200 - #40

coarse

fine

medium

SIEVE SIZE APPROXIMATE SIZE

Larger than basketball-sized>12 in. (304.8 mm.)

3 - 12 in. (76.2 - 304.8 mm.)

3/4 -3 in. (19 - 76.2 mm.)

#4 - 3/4 in. (#4 - 19 mm.)

Rock salt-sized to pea-sized

Moist

8 - 20

TCP
VALUES

DESCRIPTION

The thread is easy to roll and not much time is required to
reach the plastic limit.  The thread cannot be rerolled after
reaching the plastic limit.  The lump or thread crumbles when
drier than the plastic limit.
It takes considerable time rolling and kneading to reach the
plastic limit.  The thread can be rerolled several times after
reaching the plastic limit.  The lump or thread can be formed
without crumbling when drier than the plastic limit.

30 - 50

DESCRIPTION

Strongly

FIELD TEST

Alternating layers of varying material or color with the layer
less than 1/4-in. thick, note thickness.

FIELD TEST

Very Dense

TCP VALUES

8 - 20

20 - 40

40 - 80

Absence of
moisture, dusty,
dry to the touch

Moderately

Will not crumble or
break with finger
pressure

Term
of

Use

<5%

With

Modifier

   5 to <15%

   15%

Trace <15%

   15 to <30%

   30%

AMOUNT

Very Soft

#40 - #10 Sugar-sized to rock salt-sized

0.0029 - 0.017 in. (0.07 - 0.43 mm.) Flour-sized to sugar-sized

Passing #200 <0.0029 in. (<0.07 mm.) Flour-sized and smaller

DESCRIPTION

Secondary
Constituent is
Fine Grained

Secondary
Constituent is

Coarse Grained

Soft

Weakly
Crumbles or breaks
with handling or slight
finger pressure

Crumbles or breaks
with considerable finger
pressure

Stiff

Very Hard

0 - 8

20 - 40

40 - 80

0 in. - 5 in. /100

80 - 5 in./100

Core (height twice diameter) sags under own weight

Core can be pinched or imprinted easilty with finger

Core can be imprinted with considerable pressure

Core can be imprinted only slightly with fingers

Core cannot be imprinted with fingers but can be
penetrated with pencil

Core cannot be penetrated with pencil

FIELD IDENTIFICATION

Rounded

Subrounded

Dry

Wet
Visible free water,
usually soil is below
water table

Particles have nearly plane sides but have well-rounded corners and
edges.

Angular
Particles have sharp edges and relatively plane sides with unpolished
surfaces.

DESCRIPTION

Fissured

Slickensided

Blocky

Lensed

CRITERIA

Stratified

Laminated

Fracture planes appear polished or glossy, sometimes striated.

Alternating layers of varying material or color with layers at
least 1/4-in. thick, note thickness.

Breaks along definite planes of fracture with
little resistance to fracturing.

Cohesive soil that can be broken down into small angular lumps
which resist further breakdown.
Inclusion of small pockets of different soils, such as small lenses
of sand scattered through a mass of clay; note thickness.

Subangular

Particles have smoothly curved sides and no edges.

Particles are similar to angular description but have rounded edges.

None

Weak

Strong

No visible reaction

DESCRIPTION CRITERIA

A 1/8-in. (3 mm.) thread cannot be rolled at any water
content.

NPNon-plastic

The thread can barely be rolled and the lump or thread
cannot be formed when drier than the plastic limit.

< 30Low (L)

LL FIELD TEST

Some reaction,
with bubbles
forming slowly

Violent reaction,
with bubbles
forming
immediately

DESCRIPTION FIELD TEST

Very Stiff

Hard

Compact

Dense

Loose

Very Loose

APPARENT DENSITY

80 - 5 in. /100

0 - 8

0 in. / 5 in. 100

Slightly Compact

PLASTICITYAPPARENT / RELATIVE DENSITY - COARSE-GRAINED SOIL

MOISTURE CONTENTSECONDARY CONSTITUENT CEMENTATION

CONSISTENCY - FINE-GRAINED SOIL REACTION WITH
HYDROCHLORIC ACID

ANGULARITYSTRUCTURE

GRAIN SIZE
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46

10

12

126.4

123.9

6" Topsoil

Brown, very loose, fine to coarse SAND,
little silt, trace gravel, trace roots (subsoil)

Top (A): Brown, fine to coarse SAND, little silt,
trace gravel (subsoil)

Bottom (B): Gray/brown, fine to coarse
SAND, some gravel, little silt

Gray/brown, very dense, fine to coarse
SAND, some gravel, little silt

Gray/brown, very dense, fine to coarse SAND
and GRAVEL, trace silt

Brown, dense, fine to coarse SAND and
GRAVEL, trace silt

Brown, dense, GRAVEL, some fine to coarse
SAND, little clayey silt

Brown/gray, medium dense, fine to coarse
SAND and GRAVEL, trace silt

Brown, medium dense, fine to coarse SAND,
some gravel, trace silt

12"

12"

8"

17"

10"

12"

10"

8"

4"

BC=1
1
1
1

BC=WOH
1

BC=3
12

BC=4
20
42
45

BC=30
29
32
40

BC=16
17
17
22

BC=15
20
18
18

BC=8
9
10
13

BC=11
10

Hard casing penetration from
4.5 to 8 ft bgs.
300 lb hammer was introduced
to drive casing.

FIELD EXPLORATION

Page: 1 of 3

LABORATORY RESULTS

Lithologic Description

BORING LOG B-W3-101

BORING LOG B-W3-101
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 Ground Surface Elevation (ft.): 126.90
 Surface Condition: Bare Earth and Grass

NAD83 - NAVD88

New England Boring ContractorsDrilling Company:

Drilling Method:

Drilling Equipment:

Cloudy 40s Exploration Diameter:

Hammer Type - Drop: 140 lb. Auto - 30 in.

Logged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Drill Crew:

D-53

4 in. I.D.

A. Darajat

Drive and Wash with CasingPlunge: -90 degrees

M. Misiaszek

1/26/2023
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Well 3 PFAS Piloting and Preliminary Design
25 Birch Street

Millis, MA
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91

53

7.6

5.1

Brown, medium dense, fine to coarse SAND
and GRAVEL, trace silt

Gray/brown, medium dense, fine to coarse
SAND, trace gravel, trace silt

Gray/brown, medium dense, fine to coarse
SAND and GRAVEL, trace silt

Gray/brown, medium dense, fine to coarse
SAND and GRAVEL, trace silt

Gray/brown, medium dense, fine to coarse
SAND and GRAVEL, trace silt

4"
(cont.)

6"

7"

6"

5"

6"

8
15

BC=9
8
8
8

BC=8
7
7
9

BC=7
9
8
6

BC=6
5
6
5

BC=11
10

FIELD EXPLORATION

Page: 2 of 3

LABORATORY RESULTS

Lithologic Description

BORING LOG B-W3-101
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 Ground Surface Elevation (ft.): 126.90
 Surface Condition: Bare Earth and Grass

NAD83 - NAVD88

New England Boring ContractorsDrilling Company:

Drilling Method:

Drilling Equipment:

Cloudy 40s Exploration Diameter:

Hammer Type - Drop: 140 lb. Auto - 30 in.

Logged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:
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Well 3 PFAS Piloting and Preliminary Design
25 Birch Street

Millis, MA
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75.9
The boring was terminated at approximately
51 ft. below ground surface.  The boring was
backfilled with drill cuttings on January 26,
2023.

6"
(cont.)

14
14

    Groundwater was observed at approximately 8.5 ft. below
ground surface during drilling.
GENERAL NOTES:
1. Ground Surface Elevation based on drawing titled "Well 3 site
plan" prepared by Kleinfelder, dated October 2022.
2. Where strata breaks are not observed in the split spoon
samples, strata breaks are inferred based on observation of drill
rig behavior (rig bouncing and chattering), change in
auger/rollerbit penetration resistance, drill cuttings and changes
in drilling water color.

GROUNDWATER LEVEL INFORMATION: 

FIELD EXPLORATION

Page: 3 of 3

LABORATORY RESULTS

Lithologic Description

BORING LOG B-W3-101

BORING LOG B-W3-101
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 Ground Surface Elevation (ft.): 126.90
 Surface Condition: Bare Earth and Grass

NAD83 - NAVD88

New England Boring ContractorsDrilling Company:

Drilling Method:

Drilling Equipment:

Cloudy 40s Exploration Diameter:

Hammer Type - Drop: 140 lb. Auto - 30 in.

Logged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Drill Crew:

D-53

4 in. I.D.

A. Darajat

Drive and Wash with CasingPlunge: -90 degrees

M. Misiaszek

1/26/2023
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Millis, MA
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(cont.)
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GRAPHICS KEY

Well 3 PFAS Piloting and Preliminary Design
25 Birch Street

Millis, MA

     The report and graphics key are an integral part of these logs.  All data
and interpretations in this log are subject to the explanations and
limitations stated in the report.

     Solid lines separating strata on the logs represent approximate
boundaries only, dashed lines are inferred or extrapolated boundaries.
Actual transitions may be gradual or differ from those represented.

     No warranty is provided as to the continuity of soil or rock conditions
between individual sample locations.

     Logs represent general soil or rock conditions observed at the point of
exploration on the date indicated.

     In general, Unified Soil Classification System (ASTM D2488/D2487)
designations presented on the logs were based on visual classification in
the field and were modified where appropriate based on gradation and
index property testing.

     Fine grained soils that plot within the hatched area on the Plasticity
Chart, and coarse grained soils with between 5% and 12% passing the No.
200 sieve require dual USCS symbols, ie., CL-ML, GW-GM, GP-GM,
GW-GC, GP-GC, GC-GM, SW-SM, SP-SM, SW-SC, SP-SC, SC-SM.

     If sampler is not able to be driven at least 6 inches then 50/X indicates
number of blows required to drive the identified sampler X inches with a
140 pound hammer falling 30 inches.

ABBREVIATIONS
WOH - Weight of Hammer
WOR - Weight of Rod

NAPL INDICATOR
S - Saturated with NAPL
P - Positive indication of NAPL
SP - Slightly Positive with NAPL
U - Undetectable NAPL

REFERENCES
1. American Society for Materials and Testing (ASTM), 2011, ASTM
D2487: Classification of Soils for Engineering Purposes (Unified Soil
Classification System).
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SILTS AND CLAYS
(Liquid Limit
50 or greater)

NOTE: USE MATERIAL DESCRIPTION ON THE LOG TO DEFINE A GRAPHIC THAT MAY NOT BE
PROVIDED ON THIS LEGEND.
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GW-GM

GW-GC

GP-GM

SILTY, CLAYEY GRAVEL
SILTY, CLAYEY GRAVEL WITH SAND

WELL-GRADED SAND,
WELL-GRADED SAND WITH GRAVEL

POORLY GRADED SAND,
POORLY GRADED SAND WITH GRAVEL

WELL-GRADED SAND WITH SILT,
WELL-GRADED SAND WITH SILT AND GRAVEL

POORLY GRADED SAND WITH SILT,
POORLY GRADED SAND WITH SILT AND GRAVEL

POORLY GRADED SAND WITH CLAY,
POORLY GRADED SAND WITH CLAY AND GRAVEL
(OR SILTY CLAY AND GRAVEL)

SILTY SAND,
SILTY SAND WITH GRAVEL

GP-GC

GC-GM
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WELL-GRADED GRAVEL WITH SAND

POORLY GRADED GRAVEL,
POORLY GRADED GRAVEL WITH SAND

WELL-GRADED SAND WITH CLAY (OR SILTY CLAY),
WELL-GRADED SAND WITH CLAY AND GRAVEL
(OR SILTY CLAY AND GRAVEL)

CLAYEY SAND,
CLAYEY SAND WITH GRAVEL
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SILTY, CLAYEY SAND,
SILTY, CLAYEY SAND WITH GRAVEL

LEAN CLAY, LEAN CLAY WITH SAND, LEAN CLAY WITH GRAVEL

UNIFIED SOIL CLASSIFICATION SYSTEM1

SILTY CLAY, SILTY CLAY WITH SAND, SILTY CLAY WITH GRAVEL

SAMPLE/SAMPLER TYPE GRAPHICS

GEOPROBE SAMPLER

SILT, SILT WITH SAND, SILT WITH GRAVELML

CL

ORGANIC CLAY, ORGANIC CLAY WITH SAND, ORGANIC CLAY WITH GRAVEL,
ORGANIC SILT, ORGANIC SILT WITH SAND, ORGANIC SILT WITH GRAVEL

ORGANIC CLAY, ORGANIC CLAY WITH SAND, ORGANIC CLAY WITH GRAVEL,
ORGANIC SILT, ORGANIC SILT WITH SAND, ORGANIC SILT WITH GRAVEL

CL-ML

WELL-GRADED GRAVEL WITH CLAY (OR SILTY
CLAY), WELL-GRADED GRAVEL WITH CLAY AND
SAND (OR SILT CLAY AND SAND)

SANDS
WITH
5% TO

12%
FINES

SANDS
WITH >

12%
FINES

CLEAN
GRAVEL

WITH
<5%

FINES

GRAVELS
WITH
5% TO

12%
FINES

SW

SW-SC

SW-SM

SC-SM

GRAVELS
WITH >

12%
FINES

SILTS AND CLAYS
(Liquid Limit
less than 50)

WELL-GRADED GRAVEL WITH SILT,
WELL-GRADED GRAVEL WITH SILT AND SAND

POORLY GRADED GRAVEL WITH CLAY (OR SILTY
CLAY), POORLY GRADED GRAVEL WITH CLAY AND
(OR SILTY CLAY AND SAND)

SILTY GRAVEL,
SILTY GRAVEL WITH SAND

CLAYEY GRAVEL,
CLAYEY GRAVEL WITH SAND

POORLY GRADED GRAVEL WITH SILT,
POORLY GRADED GRAVEL WITH SILT AND SAND
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CLEAN
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WITH
<5%

FINES SP

SP-SM

SP-SC

ELASTIC SILT. ELASTIC SILT WITH SAND, ELASTIC SILT WITH GRAVEL

FAT CLAY, FAT CLAY WITH SAND, FAT CLAY WITH GRAVEL
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GROUND WATER GRAPHICS

OBSERVED SEEPAGE

WATER LEVEL (level where first observed)

WATER LEVEL (additional levels after exploration)

WATER LEVEL (level after stabilizing period)

WELL BACKFILL MATERIAL GRAPHICS

BENTONITE

SAND

SOIL CUTTINGS

WELL MATERIAL GRAPHICS

ABOVE GROUND WELL CAP

SLOTTED SCREEN PIPE - FINE OPENINGS

SOLID WALL PIPE
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-5.0

-10.0

-15.0

-17.0

3' Above Ground Standpipe

2" SCH 40 Solid PVC Riser

2" SCH 40 Slotted 0.010
PVC Pipe

The exploration was terminated at approximately 17 ft. below ground surface.
GROUNDWATER LEVEL INFORMATION: 

    Groundwater was observed at approximately 11.5 ft. below ground
surface during drilling.
GENERAL NOTES:
OW-101 (2.5-5') submitted for volatile organic compounds analysis.
OW-101 (0-5') composite submitted for disposal characterization
parameters.
A iPad integrated GPS unit was used to locate the exploration with
an accuracy of 5 meters.
A PID (ppmv) was used for environmental field screening.
The boring was backfilled with drill cuttings.

Silty SAND (SM): fine to medium-grained, reddish
brown, moist, medium dense, trace gravel

Poorly Graded SAND with Silt (SP-SM): fine to
medium-grained, reddish brown, moist, medium dense,
trace gravel

Poorly Graded SAND (SP): medium to coarse-grained,
olive yellow, wet, trace gravel

Poorly Graded GRAVEL (GP): coarse-grained, reddish
brown, wet, trace sand
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BORING LOG OW-101

Page: 1 of 1

BORING LOG OW-101

Lithologic Description

Stand Pipe - 3 feet above grade

FIELD EXPLORATION MONITORING WELL CONSTRUCTION

Latitude: 42.16871°
Longitude: -71.33988°

 Surface Condition: Ground
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Date Begin - End:
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Weather:

WGS 1984 - Not Available Drilling Equipment:
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28°F Clear

Drilling Company:

Exploration Diameter:

Drill Crew:

Geoprobe

Plunge: -90 degrees

D Garvey

See Drilling Method Column

Shawn Preston

Geosearch

2.25 in. O.D.

Drilling Method:

Well 3 PFAS Piloting and Preliminary Design
25 Birch Street

Millis, MA
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M E M O R A N D U M  

 
 

 

TO:  Town of Millis, Board of Health 

FROM:  Gregory Avenia, P.E., Kleinfelder 

DATE : 1/12/24 

SUBJECT: Millis Well 3 Treatment Facility Tight Tank Design 

CC:  Tyler Bernier, Project Manager, Kleinfelder 

  Jim McKay, DPW Director, Town of Millis 

 

 

In support of a new water treatment facility, Kleinfelder is proposing to install a tight tank to manage the 

facility’s wastewater needs. The proposed facility is directly associated with the public water supply.  This 

memorandum is meant to communicate the conditions that necessitate the installation of a tight tank 

over more preferred options and the basis of design for the proposed system.  

 

• The project is within 200 feet of a drinking water well. Due to the proximity to Well 3 and its 

associated protective area, a traditional septic system is not permissible per public drinking water 

protections. Installing a septic system would require additional tree clearing approximately 200 

feet away from the site and may still have negative impacts on future drinking water quality. 

 

• The project is approximately 2,000 feet from (horizontally) and 30 feet below (vertically) the 

nearest sewer connection in Village Street. Access to the site is provided by a small gravel access 

drive 1,500 feet in length. Connection to Millis’ existing sewer infrastructure would require 

approximately 3,500 linear feet of new sewer force main and a lift station. This solution was 

deemed to be cost prohibitive during the preliminary design phase of the project.   

 

• The facility is a public water supply facility with minimal wastewater demand. The installation of 

more robust sewer management system would be unnecessary and excessively expensive.  

 

The proposed tight tank is located as far as reasonably possible from the well under the proposed design. 

The Town of Millis is committed to engaging with a licensed septage transporter to manage the pump-out 

and disposal of waste on an as-needed basis dictated by the alarm system.  
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1 BASIS OF DESIGN 

The proposed system consists of a 2,500-gallon tight tank connected to the treatment facility with 

approximately 140 feet of Blue Brute DR25 PVC. The tight tank will be equipped with a high-water level 

alarm system set to the elevation at which the tank will contain 2,000 gallons of wastewater. The system 

has been designed in compliance with 310 CMR 15.000 or “Title 5” and will be installed as shown on the 

plans accompanying this memo.  

 

The following is a non-exclusive list of site conditions justifying the design and installation of the tight tank 

system. 

 

• Millis Well 3 is 181 feet from the tight tank. The entire project is within the 400-foot radius of the 

MassDEP Zone I protective area surrounding the well.  

• There are no wetlands within 100 of the tight tank.  

• As outlined above, the proposed tight tank will serve a public water supply facility where it is not 

feasible to connect to a public sewer.  

 

 

The sizing of the tank was determined in accordance with Title 5. The associated calculations are below: 

 

Daily Sewage Flow 

  

 Use: Factory, Industrial Plant, No Cafeteria 

 Daily Design Flow = 15 GPD per employee 

 Daily Flow (Required) 15 GPD x 2 Employees 

 Total Daily Flow Well 3 Treatment Facility = 30 GPD 

 

Tight Tank 

 

 2,500 Gallon Tank 

  

 Must contain 500% of septic requirements per 310 CMR 15.203 

 48-hour storage capacity in compartment 30 GPD x 2 Days = 60 gallons storage required 

 500% of 60 gallons = 300 gallons 

 2000-gallon minimum tank size per 310 CMR 15.260 

 Total Storage: 2,500 gallons > 2,000 gallons 
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The required buoyancy calculations in accordance with Title 5 are below:  

 

Assumptions/Initial Information: 

 

 Groundwater at elevation 123 per worst case FEMA flood evaluation 

 Earth cover depth = 36 inches  

Weight of earth = 110 pcf 

 Weight of water = 62.4 pcf 

 Outer tank dimensions (L x W x H) = (15’ x 7’ x 6.25’) 

 Inner tank dimensions (L x W x H) = (14’ x 6’ x 5.25’) 

 Weight of tank (2,500-gallon tank empty per manufacturer) = 31,800 lbs 

 

Buoyancy Calculation 

 

Using outer tank dimensions 

 Weight of earth on tank = (L x W x Earth Cover) * (Weight of earth) 

    = (15’ x 7’ x 3’) * (110 pcf) 

    = 34,560 lbs 

 

 Weight of tank + Weight of earth on tank = 66,450 lbs. 

 

 Hydrostatic pressure = (L x W x SHGW height) * (Weight of water) 

    = (15’ x 7’ x 6.8’) * (62.4 pcf) 

    = 44,553.6 lbs 

  

 Hydrostatic pressure = 44,553.6 lbs < 66,450 lbs = Weight of tank + Weight of earth on tank (OK) 

 

The alarm height was set at the volume at which the tank will contain 2,000 gallons of wastewater as 

calculated below:  

 

Alarm Height 

  

Using inner tank dimensions 

 Volume below alarm = 2,000 gallons or 267.361 cf = (L x W x Alarm height) 

  Alarm height = 267.361 cf/(L x W) 

             = 267.361 cf/(14’ x 6’) 

  

Alarm height = 3.18 feet 

 

  





ENT

C
LF

C
LF

UP#10

UP

PROPANE

PROPANE

CONCRETE
PADS

TBM: BREN-1

125

130

123

123

124

126

127

128

129

131132133134

125

125

123

123

124

124

126

126

8'' BW

8'' BW

8'' W
8'' W

8'' W
8'' W

8'' W
8'' W

8'' W

8'' R
W

8'' R
W

8'' R
W

8'' R
W

8'' R
W

8'' R
W

8'' R
W

8'' R
W

8'' R
W

8'' BW
8'' BW

8'' BW

8'' BW 8'' BW 8'' BW 8'' BW 8'' BW 8'' BW

8'' BW

4'' W

4'' W

4'' W

4'' W

4'' W

4'' W

4'' W

4'' W

4'' W

4'' W

2'' W

2'' W

2'' W

2'' W

2'' W

2'' W

2'' W

2'' W

2'' W
2'' W 2'' W 2'' W

125

130

123

123

123

124

126

127

128

129

131

125.34

125.69

125.71 125.18

125.12

125.24125.25

125.77

125.27

125.91

125.85

PROPOSED
TREATMENT
BUILDING
FFE: 126.10

PROPOSED
INFILTRATION
BASIN

125

122

122

122

123

123

123

124

126

BUILDING SEWER LINE OUTLET INV. 122.44

1+60

0+
00

1+00

SEWER LINE CLEANOUT

181.45' TO

GROUNDWATER

WELL

PROPOSED 2,500
GALLON TIGHT TANK

4" SEWER PIPE
SEE PROFILE

BUILDING SEWER LINE
OUTLET INV. 121.55

SEWER LINE CLEANOUT

2,500 GALLON TIGHT
TANK

SEE DETAIL

140 LF - 4" PVC BLUE BRUTE DR25 OR APPROVED EQUALS=0.010 FT/FT

BUILDING SEWER
INV=122.84

2,500 GAL TIGHT TANK
RIMS=125.6±

INV. IN=121.55
(BUILDING)

PROPOSED GRADE

EXISTING GRADE

CLEANOUT
ELEV. 125.00

CLEANOUT
ELEV. 125.60

SEWER PLAN

NOTES:

1. THE PROPOSED DESIGN COMPLIES WITH TITLE 5 REQUIREMENTS AND SHALL BE INSTALLED AS
SHOWN.

2. THE MILLIS ELECTRICAL INSPECTOR SHALL BE NOTIFIED AT LEAST 36 HOURS PRIOR TO
INSTALLATION OF THE ALARM SYSTEM AND ASSOCIATED ELECTRICAL COMPONENTS.

3. THE PROJECT NOI WAS APPROVED WITH SPECIAL CONDITIONS BY THE MILLIS CONSERVATION
COMMISSION.

4. MILLIS WELL 3 IS 181 FEET FROM THE TIGHT TANK.

5. THE ENTIRE PROJECT IS WITHIN THE 400-FOOT RADIUS OF THE MASSDEP ZONE I PROTECTIVE
AREA SURROUNDING THE WELL.

6. THERE ARE NO WETLANDS WITHIN 100 OF THE TIGHT TANK.

7. THE PROPOSED TIGHT TANK WILL SERVE A PUBLIC WATER SUPPLY FACILITY WHERE IT IS NOT
FEASIBLE TO CONNECT TO A PUBLIC SEWER.
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SEWER PROFILE
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VERTICAL SCALE: 1" = 2'

THE SIZING OF THE TANK WAS DETERMINED IN ACCORDANCE WITH TITLE 5. THE ASSOCIATED CALCULATIONS
ARE BELOW:

DAILY SEWAGE FLOW

USE: FACTORY, INDUSTRIAL PLANT, NO CAFETERIA

DAILY DESIGN FLOW = 15 GPD PER EMPLOYEE

DAILY FLOW (REQUIRED) 15 GPD X 2 EMPLOYEES

TOTAL DAILY FLOW WELL 3 TREATMENT FACILITY = 30 GPD

TIGHT TANK

2,500 GALLON TANK

MUST CONTAIN 500% OF SEPTIC REQUIREMENTS PER 310 CMR 15.203

48-HOUR STORAGE CAPACITY IN COMPARTMENT 30 GPD X 2 DAYS = 60 GALLONS STORAGE REQUIRED

500% OF 60 GALLONS = 300 GALLONS

2000-GALLON MINIMUM TANK SIZE PER 310 CMR 15.260

TOTAL STORAGE: 2,500 GALLONS > 2,000 GALLONS

1/15/2024



GENERAL CONSTRUCTION REQUIREMENTS
FOR ALL SYSTEM COMPONENTS
1. TIGHT TANK:

(A) WATERTIGHT THROUGH MANUFACTURER'S SPECIFICATION AND WARRANTY; OR

(B) MADE WATERTIGHT BY THE MANUFACTURER, EQUIPMENT SUPPLIER OR INSTALLER USING
ASPHALT OR SYNTHETIC POLYMER SEALER SPECIFIED BY THE CONCRETE OR SYNTHETIC
MATERIAL MANUFACTURER.

2. TIGHT TANK SHALL BE CONSTRUCTED OR SET LEVEL AND TRUE TO GRADE ON A LEVEL STABLE
BASE WHICH HAS BEEN MECHANICALLY COMPACTED.  IF THE COMPONENT IS PLACED IN FILL,
PROPER COMPACTION IS REQUIRED TO ENSURE STABILITY AND TO PREVENT SETTLING;
NATIVE GROUND WITH A SIX INCH AGGREGATE BASE IS OTHERWISE ADEQUATE.

3. TIGHT TANK SHALL BE EQUIPPED WITH A WATERTIGHT ACCESS MANHOLE(S) WITH A MINIMUM
DIAMETER OF 20 INCHES AND CONSTRUCTED OF DURABLE MATERIAL.

4. ALL SYSTEM COMPONENTS SHALL BE CONSTRUCTED OF CORROSION RESISTANT MATERIALS.

5. ALL PRESSURIZED PIPES SHALL BE DESIGNED AND INSTALLED TO MEET THE FOLLOWING
REQUIREMENTS:

(A) TO PREVENT FREEZING BY BEING INSTALLED BELOW THE FROST LINE, BY BEING
ADEQUATELY INSULATED IF INSTALLED ABOVE THE FROST LINE, OR BE SELF-DRAINING;

(B) TO SPECIFY THE APPROPRIATE CLASS OR SCHEDULE OF PIPE TO WITHSTAND MAXIMUM
PRESSURE AND/OR ANTICIPATED VEHICULAR LOADS; AND

(C) TO SPECIFY APPROPRIATE THRUST BLOCKING AT ALL ANGLES, BENDS, BRANCHES, PLUGS
AND WHEREVER ELSE NECESSARY TO PREVENT DISRUPTION OF PROPER FUNCTIONING OF
THE LINE.

6. THE TOP OF ALL SYSTEM COMPONENTS, INCLUDING THE TIGHT TANK SHALL BE INSTALLED NO
MORE THAN 36" BELOW FINISH GRADE.

7. WHERE ANY PORTION OF ANY COMPONENT IS TO BE PLACED AT OR BELOW THE
GROUND-WATER TABLE, ALL SYSTEM TANKAGE, INCLUDING THE TIGHT TANK, SHALL BE
DESIGNED WITH COUNTER WEIGHTS, ANCHORS OR BALLAST AND A BUOYANCY CALCULATION
FOR THE ENTIRE VOLUME OF EACH COMPONENT, WHEN EMPTY, SHALL BE PERFORMED AND
SUBMITTED WITH THE SYSTEM PLANS AND SPECIFICATIONS.

8. ALL SYSTEM COMPONENTS SHALL BE MARKED WITH MAGNETIC MARKING TAPE OR A
COMPARABLE MEANS IN ORDER TO LOCATE THEM ONCE BURIED.

BUILDING SEWERS SPECIFICATIONS
1. THE BUILDING SEWER SHALL BE SUFFICIENT TO SERVE THE CONNECTED FIXTURES.  IN NO

CASE SHALL THE BUILDING SEWER BE LESS THAN FOUR INCHES IN DIAMETER.

2. THE BUILDING SEWER SHALL BE CONSTRUCTED OF CORROSION RESISTANT MATERIAL AND
EQUIPPED WITH WATER TIGHT JOINTS; BLUE BRUTE PVC PIPE OR THE EQUIVALENT.

3. ALL PIPE JOINTS OF THE BUILDING SEWER SHALL BE MADE WATER-TIGHT AND PROTECTED
AGAINST DAMAGE BY ROOTS.  POURED-TYPE JOINTS SHALL BE PROPERLY WIPED ON THE
INSIDE TO ELIMINATE OBSTRUCTION OF FLOW.

4. THE BUILDING SEWER SHALL BE LAID ON A COMPACTED FIRM BASE.

5. THE BUILDING SEWER SHALL BE VENTED THROUGH THE VENT STACK OR MAIN VENT OF THE
BUILDING SERVED BY IT.  NO TRAP SHALL BE INSTALLED IN THE BUILDING SEWER OR BUILDING
DRAIN.

6. ALL BUILDING SEWERS SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE STATE PLUMBING
CODE, 248 CMR2.00

TIGHT TANK SPECIFICATIONS
1. TIGHT TANKS SHALL BE CONSTRUCTED OF SOUND AND DURABLE WATERTIGHT MATERIALS

NOT SUBJECT TO EXCESSIVE CORROSION, DECAY, OR FROST DAMAGE, OR CRACKING OR
BUCKLING DUE TO SETTLEMENT OR BACKFILLING.  TIGHT TANKS MAY BE CONSTRUCTED OF
PRECAST REINFORCED CONCRETE (OTHER MATERIALS AS APPROVED IN WRITING BY THE
DEPARTMENT, METAL TIGHT TANKS ARE PROHIBITED.)

2. TANK CONSTRUCTION MATERIALS SHALL MEET THE FOLLOWING MINIMUM SPECIFICATIONS OR
AN ASTM EQUIVALENT STANDARD:
(A)   CONCRETE

1.   CONCRETE STRENGTH F'c 4,000 PSI @ 28 DAYS. DENSITY 140 PCF
2.   CEMENT, PORTLAND TYPE I OR III PER ASTM C150-96
3.   ADMIXTURES PER ASTM C233-95
4.   REINFORCING PER ASTM A615 FOR WIRE FABRIC.  GRADE 40/60 R'D OR EQUIVALENT.
5.   DESIGN LOADING HS-20
6.   MINIMUM WALL THICKNESS:  FOUR INCHES
7.   THE TANK SHALL BE WATERTIGHT

3. TANK, COVERS, CONNECTIONS AND PIPING SHALL BE DESIGNED AND CONSTRUCTED SO AS TO
WITHSTAND AN ANTICIPATED MINIMUM HS-20 LOADING.

4. TIGHT TANK SHALL BE MANUFACTURED IN ACCORDANCE WITH A QUALITY CONTROL/QUALITY
ASSURANCE PROGRAM.  THE PROGRAM FOR CONCRETE TANKS SHALL BE IN CONFORMITY
WITH ASTM STANDARD C 1227-96OR AN ASTM EQUIVALENT STANDARD.  CONCRETE TANKS
SHALL BE EMBOSSED WITH A SEAL STATING THAT THIS ASTM STANDARD HAS BEEN MET.

TIGHT TANK SHALL BE VACUUM TESTED FOR WATER TIGHTNESS AFTER INSTALLATION IN
ACCORDANCE WITH ASTM C 1227.  ALL TANKS MUST PASS TESTING PRIOR TO USE.

N.T.S.
TIGHT TANK TYPICAL DETAIL

SEPTIC SYSTEM GENERAL NOTES
1. THE SANITARY SEWAGE SYSTEM SHOWN SHALL BE INSTALLED IN ACCORDANCE WITH THE

COMMONWEALTH OF MASSACHUSETTS STATE ENVIRONMENTAL CODE 310 CMR 15.00 (TITLE V)
AND ANY LOCAL BOARD OF HEALTH REGULATIONS.

2. ANY MODIFICATION TO THE WORK SHALL BE APPROVED IN WRITING BY THE ENGINEER AND THE
LOCAL BOARD OF HEALTH PRIOR TO PERFORMANCE.

3.  THE TIGHT TANK SHALL BE H-20 DESIGN REINFORCED CONCRETE PRECAST MANUFACTURED BY
OLDCASTLE PRECAST OR APPROVED EQUAL.

4. WHEREVER SEWER LINES CROSS WATER SUPPLY LINES, BOTH PIPES SHALL BE CONSTRUCTED
OF CLASS 150 (MIN.) PRESSURE PIPE TO 10' ON EITHER SIDE OF CROSSING. PIPES SHALL ALSO
BE PRESSURE TESTED TO ASSURE WATER TIGHTNESS.

5. NOTIFY THE LOCAL BOARD OF HEALTH AGENT AND ENGINEER AT THE TIME OF EXCAVATION,
PRIOR TO INSTALLATION.

6. NOTIFY LOCAL BOARD OF HEALTH AGENT AND ENGINEER WHEN SYSTEM IS COMPLETED AND
READY FOR INSPECTION.

7. SHOP DRAWINGS FOR THE FOLLOWING ITEMS SHALL BE PROVIDED TO THE ENGINEER FOR
REVIEW AND APPROVAL PRIOR TO THE START OF INSTALLATION:
· ALL UNDERGROUND STRUCTURES  (TANKS, STEPS)
· FRAMES AND COVERS
· PIPES, FITTINGS
· WATERPROOFING & PIPE GASKETS

PVC SEWER PIPE TRENCH SECTION
N.T.S.

AREAS
PAVED

AREAS

6" LOAM & SEED

LANDSCAPED

FINISH GRADE

LC OF PIPE

12"12"

VARIES

12"

(6" MIN.)

1/2 O.D.

PIPE
O.D.

PAVEMENT STRUCTURE
PATCH
TO MATCH EXISTING DEPTH
& MATERIALS AS REQUIRED
BY
LOCAL & STATE
REQUIREMENTS.

LIMITS OF FULL DEPTH
SAW-CUT

PAYMENT LINE
EXCAVATION
TRENCH ROCK

BACKFILL MATERIAL
COMPACTED SELECT

12"

NOTES:

METALLIC IDENTIFICATION TAPE

1. METALIZED 2" WIDE DETECTABLE IDENTIFICATION
TAPE SHALL BE INSTALLED OVER SEWER LINES 12"
BELOW FINISH GRADE.

3" MIN. AIR

3"10"

SPACE

TYP. SUPPORT CLAMP
w/ ST/ST ROD & CLAMP

4" PVC INLET

FINISH GRADE

12"

FINISH GRADE

12" MIN.

ADJUST TO GRADE WITH BRICK OR
PRECAST CONCRETE RINGS.

4" PVC TEE

6"

PRECAST 2,500 GAL SEPTIC TANK,
OR APPROVED EQUAL.

HIGH LEVEL ALARM
AT 2,000 GAL

VOLUME
 ON - INV=120.08

CONDUIT TO BUILDING
ELECTRICAL
(ELECTRIC BOX MUST BE
LOCATED OUTSIDE OF TANK
RISER)

INV=116.40

ALL PRECAST JOINTS TO BE SET WITH
BUTYL RUBBER GASKETS AND WRAPPED
WITH 12" WIDE EZ-WRAP BUTYL RUBBER

JOINT TAPE OR APPROVED EQUAL

BRING OUTER TWO ACCESS MANHOLES TO GRADE
WITH

24" DIAMETER MINIMUM CLEAR OPENING HEAVY DUTY
FRAME & COVER ASSEMBLY SET IN FULL BED OF

MORTAR AND BRICK/PRECAST GRADE RINGS. COVER
SHALL BE CLEARLY LABELED WITH THE WORD "SEWER".

       PIPE BEDDED IN COMPACTED
CRUSHED STONE MEETING

MASSDOT STANDARD
SPECIFICATION M2.01.4 OR M2.01.5

PLACED AGAINST UNDISTURBED
SIDES AND BOTTOM OF TRENCH

FOR FULL LENGTH OF PIPE

MASSDOT STANDARD
SPECIFICATION M1.03.1 OR

AS SPECIFIED IN THE
PROJECT GEOTECHNICAL

REPORT.

5'-3"

SET UNIT LEVEL ON 12" OF 3/4" - 1-1/2"
CRUSHED STONE PLACED IN 4" LIFTS
COMPACTED TO 95% PROCTOR
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SEWER DETAILS

N

REV DESCRIPTION
DSN CHK

DATE
DWN APP

GAA

PERMIT REVIEW SET

SHEET of

DESIGNED BY

ISSUE DATE

CURRENT REVISION

DRAWN BY

CHECKED BY

PROJECT NO.

REVISIONS
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THIS BAR IS 1 INCH IN LENGTH
ON ORIGINAL DRAWING

IF IT'S NOT 1 INCH ON THIS
SHEET ADJUST YOUR

SCALES ACCORDINGLY

APPROVED BY

ORIGINAL DRAWING SIZE IS 24 x 36

One Beacon Street, Suite 8100
Boston, MA 02108

Phone: 617-497-7800
www.kleinfelder.com

CST-2500-2 6'-0" x 14'-0" x 5'-3" I.D.
Septic Tank

2,500  Gallon Capacity

TOP

BOTTOM

www.oldcastleprecast.com Copyright      2008©

SEWER INSULATION DETAIL

AREAS
PAVED

AREAS
LANDSCAPED

FINISH GRADE

LC OF PIPE

12"12"

VARIES
(6" MIN.)

1/2 O.D.

PIPE
O.D.

12"2" THICK EXTRUDED
POLYSTYRENE FOAM

BOARD

6" LOAM & SEED

METALLIC IDENTIFICATION TAPE

MASSDOT STANDARD SPECIFICATION
M1.03.1 OR AS SPECIFIED IN THE

PROJECT GEOTECHNICAL REPORT.

NOTES:
1. METALIZED 2" WIDE DETECTABLE IDENTIFICATION
TAPE SHALL BE INSTALLED OVER SEWER LINES 12"
BELOW FINISH GRADE.

2. SEWER SHALL BE INSULATED IN ALL LOCATIONS
WHERE FINAL COVER IS 36" OR LESS.

SHOWN FOR REFERENCE ONLY, APPROVED EQUAL
ACCEPTABLE

COAT ENTIRE OUTSIDE w/(2)
COATS OF KOPPERS BIT.
WATERPROOFING OR
APPROVED EQUAL

FLOAT ASSEMBLY
CONNECTED TO

LIQUID LEVEL ALARM
PANEL BY ORENCO,

OR APPROVED
EQUAL

STRUCTURE TESTING NOTES:

       PIPE BEDDED IN COMPACTED CRUSHED STONE
MEETING MASSDOT STANDARD SPECIFICATION

M2.01.4 OR M2.01.5 PLACED AGAINST
UNDISTURBED SIDES AND BOTTOM OF TRENCH

FOR FULL LENGTH OF PIPE

CLEANOUT FRAME & COVER
(MIN. 8" DIAMETER)

SET CASTING ASSEMBLY
IN CONCRETE COLLAR, OR PER
MANF.

END OF LINE CLEANOUTIN LINE CLEANOUT

CLEANOUT FRAME & COVER
(MIN. 8" DIAMETER)

SET CASTING ASSEMBLY
IN CONCRETE COLLAR, OR PER
MANF.

8" PVC RISER PIPE

8" PVC RISER PIPE

NOTES:
1. CLEANOUT FRAME AND COVER SHALL BE ONE OF THE FOLLOWING:

A. PRODUCT NUMBER 00157324C01 AS MANUFACTURED BY EAST JORDAN IRON WORKS, FABRICATED
FROM GRAY IRON AND CONFORMING TO ASTM A48 CLASS 35B;

B. 8-INCH NYLOPLAST INLINE DRAIN WITH SOLID COVER (PRODUCT NUMBERS 2708AG AND 0899CGC,
AS MANUFACTURED BY ADVANCED DRAINAGE SYSTEMS, INC.;

C. OR APPROVED EQUAL.

SEWER CLEANOUT TYPICAL DETAIL

THE REQUIRED BUOYANCY CALCULATIONS IN ACCORDANCE WITH TITLE 5 ARE BELOW:

ASSUMPTIONS/INITIAL INFORMATION:

GROUNDWATER AT ELEVATION 123 WORST CASE SCENARIO PER FEMA FLOOD 
EVALUATION

EARTH COVER DEPTH = 36 INCHES

WEIGHT OF EARTH = 110 PCF

WEIGHT OF WATER = 62.4 PCF

OUTER TANK DIMENSIONS (L X W X H) = (15' X 7' X 6.25')

INNER TANK DIMENSIONS (L X W X H) = (14' X 6' X 5.25')

WEIGHT OF TANK (2,500-GALLON TANK EMPTY PER MANUFACTURER) = 31,800 LBS

BUOYANCY CALCULATION

USING OUTER TANK DIMENSIONS

WEIGHT OF EARTH ON TANK = (L X W X EARTH COVER) * (WEIGHT OF EARTH)
=  (15' X 7' X 3') * (110 PCF)
= 34,560 LBS

WEIGHT OF TANK + WEIGHT OF EARTH ON TANK = 66,450 LBS.

HYDROSTATIC PRESSURE = (L X W X SHGW HEIGHT) * (WEIGHT OF WATER)
      = (15' X 7' X 6.8') * (62.4 PCF)
      = 44,553.6 LBS

HYDROSTATIC PRESSURE = 44,553.6 LBS < 66,450 LBS = WEIGHT OF TANK + WEIGHT OF EARTH (OK)

THE ALARM HEIGHT WAS SET AT THE VOLUME AT WHICH THE TANK WILL CONTAIN 2,000 
GALLONS OF WASTEWATER AS CALCULATED BELOW:

ALARM HEIGHT

USING INNER TANK DIMENSIONS

VOLUME BELOW ALARM = 2,000 GALLONS OR 267.361 CF = (L X W X ALARM HEIGHT)

ALARM HEIGHT = 267.361 CF/(L X W)
       = 267.361 CF/(14' X 6')

ALARM HEIGHT = 3.18 FEET

1/15/2024


