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Location: Crescent Avenue 
Pembroke, Ma 

Land Use: New Development I Redevelopment 

Resource: Crystal Lake, Tributary to a Drinking Water Supply 

Best Management Practices: Proposed catch basins with sumps & Ultra Urban 
Inserts w/ Smart Sponge Filter & Coltec 330XLHD 
Underground Recharge Areas. 
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Existing Conditions 

Crescent A venue is located on the South side of Pembroke, off the West side of 
Plymouth Street, near the Halifax Town line. The entrance to Crescent Ave is 
approximately fourteen feet wide with degraded pressure treated timber retaining walls on 
both sides. There are no paved radius areas at the entrance making the street inaccessible 
to all large town and emergency vehicles. 

The existing average pavement width, for Crescent A venue, is twelve to fourteen feet 
and serves as access to three houses, house number 9, 10 and the applicant's house along 
Crystal Lake. The paved portion of Crescent A venue extends approximately three 
hundred and twenty five feet from Plymouth Street. The applicant's access, to his house 
on Crystal Lake, is by way of a private drive off Crescent Avenue constructed for house 
number 10 that connects to his property. 

There are no existing turn-around areas on Crescent A venue therefore all traffic must 
use private driveways in order to prevent backing out onto Plymouth Street. 

The Lot is not located within Flood Zone, as shown on FIRM Map Number 
25023C0203J, Effective Date: July 17, 2012. 

Soil Conservation Services (SCS) Soils Survey of Plymouth County, Massachusetts, 
classifies soils on the property as Mffi, Merrimac sandy loam, 0 to 8 percent slopes, 
hydrologic group A. Permeability is moderately rapid in the solum and rapid to very rapid 
in the substratum. These soil types are consistent with that found on site in ground water 
observation holes preformed by: Collins Civil Engineering Group, Inc. 

The site does not fall within an "Area of Critical Environmental Concern" (ACEC). 
No portion of the site is located within a Priority Habitat and Estimated Habitat area as 
shown on the Massachusetts Natural Heritage Atlas, 131h Edition. 

Proposed Conditions 

The applicant owns four plots of land located along the undeveloped portion of 
Crescent A venue in the Town of Pembroke, Ma. With proposed improvements, the 
applicant will be able to access three buildable lots bringing the total number of single­
family homes on Crescent A venue to five. 

Proposed improvements to Crescent A venue are as follows: 

1) The intersection at Plymouth Street to be widen with radius areas on both sides to 
allow larger vehicles such as highway trucks, ambulance and fire trucks to access 
the street. New retaining walls, on both sides, will be constructed to accommodate 
the wider access. 

3 



2) The existing paved width of Crescent A venue will be increased from twelve to 
fourteen feet wide to eighteen feet wide. A monolithically pored cape cod berm, 
one foot wide, will be constructed on both sides of the street bringing the effective 
width to twenty feet. 

3) The proposed paved access will extend to a length of seven hundred and twenty five 
feet to allow access for the three buildable lots. 

4) Drainage structures and underground recharge areas have been designed to prevent 
any increase in stormwater run-off, prevent erosion to surrounding areas, remove 
suspended solids and clean street run-off before discharge into the ground. 

5) A turn-around is provided at the intersection of Crescent A venue and Sherman 
Street that meets the "Pierce Turning Performance Analysis" standards. This will 
allow all traffic, including larger vehicles, to exist Crescent A venue without 
backing up on to Plymouth Street. 

6) The existing structure, located in Halifax along Crystal Lake, shown on assessors 
map 11 lots 2600 to 2607, to be razed and a new, single family, house is proposed 
in the Town of Pembroke. The existing house demolition and new house 
construction are not part of the proposed road improvements, however, it will be a 
part of the "Notice of Intent" filed with both the Pembroke and Halifax 
Conservation Commissions and therefor added to this plan. 

Standard 1: No new stormwater conveyances, (e.g. outfalls) may discharge 
untreated stormwater directly to, or cause erosion in wetlands or waters of the 
commonwealth. 

There are no new discharges directly to existing wetlands or waters of the 
commonwealth. All new discharges, to the proposed underground recharge area, are 
treated to remove 40% TSS before infiltration. Peak storm water discharges and 
velocities have been reduced from the existing to the proposed site conditions. 
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Standard 2: 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 310CMR10.04. 

The proposed stormwater discharges shall comply with Standard 2. Stormwater 
management system that are proposed, (i.e. Ultra Urban Filters I Smart Sponge & Cultec 
recharge units or equivalent), will decrease post development peak discharges from pre 
development peak discharges. This report summarizes the results of the calculations for 
the 2, 10, 25 and 100 year 24-hour storms. See the Stormwater Hydraulic Report for full 
calculations, pre vs. post construction, evaluating the 2, 10, 25 and 100 year 24-storms. 

Table 1: Drainage calculations for Crescent Avenue Improvements & Extension 

Pre-development conditions: (expressed in cubic feet per second) 

Water Shed Sub 2 year storm 10 year storm 25 year storm 100 year storm 
Area 

EWSA-1 into 
0.10 0.21 0.27 0.39 

Plymouth Street 
EWSA-2 into 

0.09 0.60 1.06 1.99 
Crystal Lake 

Total 
0.11 0.68 1.18 2.16 

Existing 

Note: individual sub-areas have different times of concentration and therefore peaks can't 
be added. Total reflects the addition of sub-area hydrographs. 

Table 2: Drainage calculations for Crescent Avenue Improvements & Extension 

Post-development conditions: (expressed in cubic feet per second) 

Water Shed Sub 2 Year Storm 10 Year storm 25 Year Storm 100 Year Storm 
Area 

PWSA-lA into 
0.08 0.18 0.25 0.36 

Plymouth Street 
PWSA-2A to 

PWSA-2C into 0.00 0.57 1.06 1.84 
Crystal Lake 

Total 
0.08 0.63 1.17 2.01 

Proposed 

Note: individual sub-areas have different times of concentration and therefore peaks can't 
be added. Total reflects the addition of sub-area hydrographs. 
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Standard 3. Loss of annual recharge to groundwater should be eliminated or 
minimized through the use of environmentally sensitive site design, low impact 
development techniques, stormwater best management practices and good operation 
and maintenance. At a minimum the annual recharge from the post development 
site shall approximate the annual recharge from the pre-development conditions 
based on soil type. 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. 

Loss of annual recharge to groundwater is eliminated through the proposed storm water 
infiltration systems consisting of Cultec units or equal, for all proposed re-charge areas as 
noted in this report. 

RECHARGE VOLUME 

Table 2.3.2: Recharge Target Depth by Hydrologic Soil Group 

NRCS APPROX. TAR GET DEPTH 
HYDRO LOGIC SOIL TEXTURE FACTOR(F) 

SOIL TYPE 
MfB "A" Sandy Loam 0.60-inch 

Texture Class NRCS Hydrologic Soil Infiltration Rate 
Group (HSG) Inches/Hour 

Sandy Loam Mill "A" 2.41 

Existing Impervious Surface = 7,785 Square Feet 
Proposed Impervious Surface = 18,250 Square Feet 

Recharge Volume Required= 18,250 s.f. - 7,785 s.f. x 0.60" = 523 Cubic Feet 

Recharge Area Provided 

PRA-1 Volume at inv. Out 58.00 = 521 cubic feet 

PRA-2 Volume at inv. Out 55.65 = 640 cubic feet 

Total Recharge Volume Provided = 1,161 Cubic Feet 
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Proposed Re-Charge Area 1 (PRA-1) 

DRA WDOWN WITHIN 72 HOURS 

To determine whether an infiltration BMP will drain within 72 hours, the following 
formula must be used. 

(flood strage volume provided) 
(rawls rate silt loam)(l/12)(infiltration surface area) 

PRA-1 Time drawdowo 521 c.f. = 4.5 hours 
(2.41 in/hr)(l/12)(576 s.f.) 

Proposed Re-Charge Area 2 (PRA-2) 

DRA WDOWN WITHIN 72 HOURS 

To determine whether an infiltration BMP will drain within 72 hours, the following 
formula must be used. 

(flood strage volume provided) 
(rawls rate silt loam)(l /12)(infiltration surface area) 

PRA-2 Time drawdown = 640 c.f. = 4.5 hours 
(2.41 in/hr)(l/12)(702 s.f.) 
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Standard 4: Stormwater management systems shall be designed to remove 80% 
of the average annual post-construction load of Total Suspended Solids (TSS). 

WATER QUALITY TREATMENT VOLUME 

VwQ = (Dw(/12 inches/foot)* (A1MP * 43,560 square feet/acre) 

Vwo =Required Water Quality Volume (in cubic feet) 
Dwo = Water Quality Depth: one half-inch for discharges 

Required: 

Equation (1) 

Increased Area of impervious from the existing & proposed development = 10,465 s.f. 

RQV inside anACEC = 10,465 S.F .. x .083 Ft (1") = 872.1 C.F. 

Provided: 

Total Cultec infiltration volume= 1,161 c.f. 
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I o/o TSS Removal PCB-1 to Cultec PRA-1 I 

A B c D 
TSS Removal Starting TSS Amount 

BMP Rate Load Removed (B*C) 

PCB-1 
WI Sump & Ultra 0.80 1.00 0.80 

Urban Filter w/ 
Smart Sponge 

I 
PRA-1 

I 
0.80 

II 

0.20 

II 

0.16 

I II II 

I II II 

Total % TSS Removal = II 0.96 
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I o/o TSS Removal Pc:B:2 to Cultec PRA--=-0 

A B c D E 
TSS Removal Starting TSS Amount Remaining 

BMP Rate Load Removed (B*C) Load (C-D) 

PCB-2 
WI Sump & Ultra 0.80 1.00 0.80 0.20 

Urban Filter w/ 

I Sm=~longe II o.so II 0.20 II 0. 16 II 0.04 I 

I II II II II I 

I II II II II I 

Total % TSS Removal = II 0.96 II 
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I % TSS Removal PCB-3 to Cultec PRA-2 I 

A B c D E 
TSS Removal Starting TSS Amount Remaining 

BMP Rate Load Removed (B*C) Load (C-D) 

PCB-3 
W/ Sump & Ultra 0.80 1.00 0.80 0.20 
Urban Filter w/ 

I Sm:~2onge II o.so II 0.20 II o.16 II o.o4 I 

I II II II I 

I II II II I 

Total % TSS Removal = ~ 0.96 II 
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[ o/o TSS Removal PCB-4 to Cultec PRA-2 I 

A B c D E 
TSS Removal Starting TSS Amount Remaining 

BMP Rate Load Removed (B*C) Load (C-D) 

PCB-4 
WI Sump & Ultra 0.80 1.00 0.80 0.20 

Urban Filter w/ 

I Sm::onge II o.so II 0.20 II o.16 II . 0.04 I 

I II II II I 

I II II II I 

Total % TSS Removal = II 0.96 II 
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STANDARD 5: LAND USES WITH HIGHER POTENTIAL POLLUTANT LOADS 

Source controls and pollution prevention measures to minimize or eliminate the exposure 
of any LUHPPLs to rain, snow, snow melt, and runoff must be identified in the Long­
Term Pollution Prevention Plan. (See Operation and Maintenance Plan) 

BMPs determined to be suitable for treating runoff from LUHPPL must be used. (See 
Standard 4) 

One-inch rule applies when calculating Required Water Quality Volume. 
(See Standard 4) 

Pretreatment Requirement 44% TSS removal must be achieved before discharge to 
infiltration structure. (See Standard 4) 

STANDARD 6: CRITICAL AREAS 

Required Computations or Demonstrations 

Standard 6 applies to discharges within Zone II, Interim Wellhead Protection Areas or 
near or to other Critical Areas: Shellfish Growing Areas, Bathing Beaches, Outstanding 
Resource Waters, Special Resource Waters, and Cold-Water Fisheries. 

Source control and pollution prevention measures must be identified in a long-term 
pollution prevention plan. 

Use BMPs determined to be suitable for the particular critical area. 

STANDARD 7: REDEVELOPMENT 

Required Computations or Demonstrations 

Submit a Source Control and Pollution Prevention Plan as required by Standard 4. (See 
Standard 4) 

Submit a Construction Period Pollution Prevention and Erosion and Sedimentation 
Control Plan as required by Standard 8. (See Standard 8) 

Submit an Operation and Maintenance Plan as required by Standard 9. (See standard 9) 

Submit Illicit Discharge Compliance Statement required by Standard 10. 
(See standard 10) 

Demonstrate that there are no new discharges that cause or contribute to erosion of 
wetlands or waters of the Commonwealth. (see standard 1) 
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STANDARD 8: CONSTRUCTION PERIOD CONTROLS 

Stormwater Pollution Prevention Plan (SWPPP) 

1. Erosion and sediment control measures surrounding the work area will be 
installed prior to stump removal and construction. Crushed stone tracking pads are 
to be placed at all construction access points before construction begins. 
Stabilization of all regarded and soil stockpile areas will be initiated and 
maintained during all phases of construction. 

2. Areas to be left bare before finish grading shall receive a temporary seeding of 
Perennial Ryegrass applied at a rate of2 lbs./1,000 sq. ft. at a depth of Yi inch. 
Limestone shall be applied as a seed bed preparation at a rate of 90 lbs./ sq. ft. 
Planting seasons shall be from March 1 to June 1 and from August 11 to October 
1. Where grass predominates, fertilize according to a soil test at a minimum 
application rate of 1 Lb of nitrogen per 1000 sq. ft. Areas to be left bare before 
finish grading and seedling outside of planting season shall receive an air-dried 
woodchip mulch, free of coarse matter, applied at a rate of 185-275lbs11,000 s.f. 

3. Seedling mixture for finished grassed areas will be as follows: 
Kentucky blue Grass 45% 
Creeping Red Fescue 45% 
Perennial Ryegrass 10% 
Seed to be applied at a rate of 4 lbs.fl OOOsq. ft. 
Fertilizer to be applied at a rate of 2 Jbs./sq ft. 

4. Planting Seasons shall be April 1 to June 1 and August 15 to Sept 15. After Sept 
151h, areas will be stabilized with hay bale check, filter fabric, or woodchip mulch, 
as required, to control erosion, for areas to have specific landscape coverage other 
than seedling and sodding, see landscape development plan. 

5. Stabilization of slopes in cut areas (using mulch or grass) and the installation of 
control line at the toe of the slope shall be initiated within 30 days of 
commencement of the cut. 

6. Sediment removed from the control structures will be disposed of in a manner that 
is consistent with the intent of the plan. All hay bales, silt sock or silt fence 
retaining sediment over half their height shall have the sediment removed, and any 
damaged or malfunctioning sections or components replaced. 

7. Contractor will be assigned the responsibility for implementing the erosion 
control and sedimentation control plan. This responsibility includes the 
installation and monitoring of control measures, informing all parties engaged on 
the site of the requirements and objectives of the plan, and notifying the proper 
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town agency if any transfer of this responsibility is to occur. The owner shall be 
responsible for conveying a copy of the Erosion and Sediment control plan if the 
title to the land is transferred. 

8. The Contractor shall secure the services of a professional engineer, who shall 
verify in the field that the controls required by this plan are properly installed, and 
check on the controls not less frequently than weekly and within 48 hours of a 
significant rainfall event, and shall, by written report, inform the owner or his 
agent not less frequently than weekly, and the Mansfield Conservation 
Commission monthly of observations maintenance or corrective activities 
undertaken. 

9. Stockpiles of Soil shall be surrounded by a sediment barrier. Soil stockpiles to be 
left bare for more than 15 days shall be stabilized with temporary vegetation or 
mulch. If soil stockpiles are to remain in place for more than 60 days, Filter fabric 
is to be used in place of hay bales. Side slopes shall not exceed 2: 1 

10. The contractor shall be responsible for dust control and wind erosion throughout 
the entirety of his contract. Dust control shall include, but is not limited to the 
sprinkling of water on all un-vegetated soils and vehicle access points. 
Contractors shall control dust to prevent any hazards on or near the adjacent 
roadways. 

11. If a final grading is to be delayed more than 3 0 day after land disturbances, 
temporary vegetation or mulch shall be used to stabilize soils. 

12. Hay bales shall be used only and a temporary measure. Where control measures 
will be required for more than sixty (60) days, filter fabric shall be used. 

13. Where dewatering is necessary, there shall not be a discharge directly into 
wetlands or watercourses. Proper methods and devices shall be utilized to the 
extent permitted by law, such as pumping water into a temporary sedimentation 
bowl, providing surge protection at the inlet and outlet of pumps, or floating the 
intake of the pump to minimize and retain the suspended solids. If a pumping 
operation is causing turbidity problems, said operation shall cease until such time 
as a feasible means of controlling turbidity area determined and implemented. 
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ST AND ARD 9: OPERATION AND MAINTENANCE PLAN 

A Long -Term Operation and Maintenance (O&M) Plan shall be developed and 
implemented to ensure that storm water management systems function as designed. 

The Long-Term Operation and Maintenance Plan shall at a minimum include: 

1. Stormwater management system(s) owners; 

Assessors Map B2, Lots 2390 - 2397 & Lots 2418 - 2427 
Assessors Map B2, Lot 48 

Roger G. Warren 
P.O. Box 2447 

Basseterre, St. Kitts, West Indies 

The owner of the Stormwater management system shall be the applicant(s)/Owner 

Note: In case of transfer of property, the new owners will become the responsible party 
for the Operation & Maintenance post construction. 

2. The party or parties responsible for operation and maintenance, including how 
future property owners will be notified of the presence of the storm water 
management system and the requirement for proper operation and maintenance; 

The applicants mentioned above, will be assigned the responsibility for 
implementing the long term Operation and Maintenance Plan (O&M Plan). This 
responsibility includes the routine and non-routine maintenance task to be 
undertaken after construction is complete as spelled out below. Part of the 
responsibility shall be informing all parties engaged on the O&M site of the 
requirements and objectives of the plan and notifying the proper Town agency of 
any transfer of this responsibility. The applicant shall be responsible for conveying 
a copy of the O&M Plan ifthe title to the land is transferred. 

3. The routine and non-routine maintenance tasks to be undertaken after construction 
is complete and a schedule for implementing those tasks; 

• A comprehensive control program will be implemented at the site which 
includes catch basin cleaning, replacement of Ultra-Urban filter media, 
and restrictions on the use of pesticides, fertilizer, salt and other deicing 
agents. This program will include schedule inspection and maintenance 
and an estimated operation and maintenance budget. 
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• Deep sump catch basins with hoods to trap debris, sediments and floating 
contaminants will be inspected quarterly ( 4) times a year and cleaned a 
minimum of once annually or whenever the depth of deposits is greater 
than or equal to one half the depth from the bottom of the invert of the 
lowest pipe in the basin. Catch basins to be cleaned at the end of foliage 
season and snow removal season. More frequent cleaning may be 
necessary and should be determined upon inspection. 

• Recharge area to be inspected annually or more frequently as indicated by 
structure performance. Remove sediment as needed. Rehabilitate recharge 
area if it fails due to clogging. 

• Inspect the Ultra-Urban filter after every major storm for the first year to 
ensure that the product is functioning properly. Thereafter, check filters 
and hoods at least twice a year. Maintenance task to include the removal of 
any debris that might clog the filter. Remove and replace filter media at 
least once every two years or as needed. 

STANDARD 10: All illicit discharges to the storm water management system are 
prohibited. 

Illicit Discharge Compliance Statement 

There shall be no illicit discharges to the storm water management system for the 
proposed project at Crescent Ave, Plymouth County, Massachusetts. All discharges shall 
be as shown on submitted plans and approved by the local site plan approval authority. 

Notwithstanding the foregoing, an illicit discharge does not include discharges from 
the following activities: firefighting, water line flushing, landscape irrigation, un­
contaminated ground water, portable water sources, foundation drains, air conditioning 
condensation, footing drains, individual resident car washing, flows from riparian habitats 
and wetlands, dechlorinated water from swimming pools, water used for street washing 
and water used to clean residential buildings without detergents. 

Owner of property 

Owner of property 
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Drainage Operation and Maintenance Plan 

316 Main Street 
North Easton, Ma 02356 

This long-term Drainage Operations and Maintenance (O&M) Plan shall be implemented 
at Crescent Ave, Plymouth County, Pembroke, Ma to ensure that the stormwater 
management system functions as designed and in accordance with the DEP Stormwater 
Management Standard No. 9. This Operations and Maintenance Plan is intended to cover 
all on-site drainage structures. The property owner, Roger G. Warren, possesses the 
primary responsibility for overseeing and implementing the O&M Plan and designating a 
person who will be responsible for the proper operation and maintenance of the 
stormwater structures. In case of transfer of property ownership, future property owners 
shall be notified of the presence of the stormwater management system and the 
requirements for proper implementation of the O&M Plan. 

O&M Plan Implementation Manager Contact Information: 

Assessors Map B2, Lots 2390 - 2397 & Lots 2418 - 2427 
Assessors Map B2, Lot 48 

Roger G. Warren 
P.O. Box 2447 

Basseterre, St. Kitts, West Indies 

Components of the Operations & Maintenance Plan include: 

The routine and non-routine maintenance tasks to be undertaken after construction is 
complete and a schedule for implementing those tasks; 

• A comprehensive control program will be implemented at the site which 
includes catch basin cleaning, replacement of Ultra-Urban filter media, 
and restrictions on the use of pesticides, fertilizer, salt and other deicing 
agents. This program will include schedule inspection and maintenance 
and an estimated operation and maintenance budget. 

• Deep sump catch basins with hoods to trap debris, sediments and floating 
contaminants will be inspected quarterly (4) times a year and cleaned a 
minimum of once annually or whenever the depth of deposits is greater 
than or equal to one half the depth from the bottom of the invert of the 
lowest pipe in the basin. Catch basins to be cleaned at the end of foliage 
season and snow removal season. More frequent cleaning may be 
necessary and should be determined upon inspection. 
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• Recharge area to be inspected annually or more frequently as indicated by 
structure performance. Remove sediment as needed. Rehabilitate recharge 
area if it fails due to clogging. 

• Inspect the Ultra-Urban filter after every major storm for the first year to 
ensure that the product is functioning properly. Thereafter, check filters 
and hoods at least twice a year. Maintenance task to include the removal of 
any debris that might clog the filter. Remove and replace filter media at 
least once every two years or as needed. 

Stormwater Runoff Quality: 

The storm water management system protects and enhances the storm water runoff water 
quality through removal of sediment and pollutants, and source control significantly 
reduces the amount of pollutants entering the system. Preventive maintenance of the 
system will include a comprehensive source reduction program of regular parking lot 
sweeping and litter removal, prohibitions on the use of pesticides and maintenance of 
trash areas. These measures are described below. 

Drainage System: 

Stormwater runoff is collected in deep sump catch basins fitted with Ultra Urban Filters 
and conveyed via a closed drain pipe network to water quality units (Cultec Re-Charge 
Areas). This treatment train provides a first flush water quality treatment by removing 
large sediment particulate and separating floating contaminants from run-off prior to 
discharge to infiltration systems. Maintenance and cleaning of catch basins, drain 
manholes, Ultra-Urban Filters, and Underground Rre-charge areas will assure adequate 
performance. 

Maintenance Program: 

The Prope1iy Manager and maintenance staff will conduct the Operation and maintenance 
Program set forth in this document. The Manager will ensure that inspections and record 
keeping are timely and accurate and that cleaning and maintenance are preformed at least 
on an annual basis. Inspection & Maintenance Log Forms (attached) shall include the 
date, physical conditions of the structures, depth of sediment in structures, evidence of 
overtopping or debris blockage and maintenance required of each structure. Records of 
maintenance will be kept on file at the Property Manager' s office and copies of the 
Inspection & Maintenance Log sheets indicating all work and inspections will be 
submitted to the Town of Pembroke as required. 
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Winter Maintenance Program: 

Ensure that drainage structures are not blocked by ice, snow, debris or trash during winter 
months. Sand shall be the primary agent used for driveway and parking lot safety during 
ice and snow conditions. 

Fertilizer Use: 

Only slow-release organic low-phosphorous fertilizers will be used in any landscaped 
areas in order to limit the amount of nutrients that could enter the stormwater system. 

Suggested Maintenance Schedule: 

The following is a suggested general maintenance schedule that can be used as a 
reference by the Property Manager. This schedule includes the maintenance action to be 
taken and when the action is to occur. 

Suggested Maintenance Schedule 

Site Component Action to be Taken Time-line for Cost 
Completion Estimate 

Quarterly inspections with yearly Quarterly 
Catch Basins & cleaning, removal of sediments, Inspections, $200 per 

Manholes oils and floatables. Yearly Cleaning unit per 
year 

Quarterly Inspections Monthly 
Ultra-Urban Filters Cleaning, removal of sediments, Inspections, $350 per 

oils and floatables . Replace filter Cleaning April unit per 
media once every two years. & October 2 years 

Subsurface Inspect for standing water for After each 
Infiltration Basins periods in excess of 72 hours and significant 

for accumulated sediment rainfall for 3 
month after $0.00 per 

construction. year 
Then biannually 

in April and 
October 
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Illicit Discharge Compliance Statement: 

Per Standard No. 10 of the MassDEP Stormwater Management Standards, there shall be 
no illicit discharges to the stormwater management system. The Property Manager is 
responsible for implementing the Operation and Maintenance Plan and overseeing 
activities at the facility to prevent illicit discharges to the drainage system from occurring. 

It is strictly prohibited to discharge any products or substances onto the ground surface or 
into any drainage structures, such as catch basin inlets, manholes and inspection ports. 

Should a spill occur, immediate action steps must be implemented to contain the spill, 
cordon off the area, clean it up immediately and dispose of it properly to prevent an illicit 
discharge to the stormwater management system. 

22 



Drainage Operation and Maintenance Log 

Site Maintenance Supervisor: _ _____ _ ______ Date: ___ _ _ 

Routine // _ _ Response to Significant Rainfall Event// Other// 

BMP Frequency Date Comments Cost 
Preformed 

Quarterly 
Catch Basins & Inspections 

Drain 
Maintenance Manholes 
Yearly or as 

necessary 

Quarterly 
Inspections 

Replace once 
Ultra-Urban every two years 

Filters or as needed. 
Immediate 

Oil/Hazardous 
Material 
Removal 

Landscaped & Maintenance as 
Vegetated necessary 

Areas 
Bi-Annual 

Subsurface Inspections 
Infiltration Significant 

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

~ 
~ 

Massachusetts Department of Environmental Protection 
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report 

A. Introduction 

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 s2 
• 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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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 

Checklist 

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

~ New development 

~ Redevelopment 

D Mix of New Development and Redevelopment 
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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: 

0 No disturbance to any Wetland Resource Areas 

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

D Reduced Impervious Area (Redevelopment Only) 

0 Minimizing disturbance to existing trees and shrubs 

D LID Site Design Credit Requested: 

D Credit 1 

D Credit 2 

D Credit 3 

D Use of "country drainage" versus curb and gutter conveyance and pipe 

D Bioretention Cells (includes Rain Gardens) 

D Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

D Treebox Filter 

D Water Quality Swale 

D Grass Channel 

D Green Roof 

0 Other (describe): 
Standard Roof Infiltration, Ultra-Urban Filters & Cultec Re-Charge Areas 

Standard 1: No New Untreated Discharges 

0 No new untreated discharges 

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

0 Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included. 
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Checklist for Stormwater Report 

Checklist (continued) 

Standard 2: Peak Rate Attenuation 

D 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 

D Soil Analysis provided. 

~ Required Recharge Volume calculation provided. 

D 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. 

0 Static ~ Simple Dynamic D Dynamic Field1 

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

0 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. 

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

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

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

0 Solid Waste Landfill pursuant to 310 CMR 19.000 

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

~ Calculations showing that the infiltration BMPs wi ll drain in 72 hours are provided. 

0 Property includes a M.G.L. c. 21 E 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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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: 

D is within the Zone II or Interim Wellhead Protection Area 

D is near or to other critical areas 

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

D involves runoff from land uses with higher potential pollutant loads. 

D 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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Checklist for Stormwater Report 

Checklist (continued) 

Standard 4: Water Quality (continued) 

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

[g) The Yz" or 1" Water Quality Volume or 

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

0 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. 

D 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) 

[8] The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution 
Prevention Plan (SWPPP) has been included with the Stormwater Report. 

D 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. 

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

0 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. 

D All exposure has been eliminated. 

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

0 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 

D 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. 

[8] Critical areas and BMPs are identified in the Stormwater Report. 
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Checklist for Stormwater Report 

Checklist (continued) 

Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum 
extent practicable 
0 The project is subject to the Stormwater Management Standards only to the maximum Extent 

Practicable as a: 

D Limited Project 

0 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 

D Marina and/or boatyard provided the hull painting, service and maintenance areas are protected 
from exposure to rain , snow, snow melt and runoff 

D Bike Path and/or Foot Path 

D Redevelopment Project 

~ Redevelopment portion of mix of new and redevelopment. 

0 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. 

D 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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Checklist for Stormwater Report 

Checklist (continued) 

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

D 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. 

D The project is not covered by a NP DES Construction General Permit. 

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

D 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 

rgj The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and 
includes the following information: 

rgj Name of the stormwater management system owners; 

rgj Party responsible for operation and maintenance; 

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

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

rgj Description and delineation of public safety features; 

rgj Estimated operation and maintenance budget; and 

rgj Operation and Maintenance Log Form. 

D The responsible party is not the owner of the parcel where the BMP is located and the Stormwater 
Report includes the following submissions: 

0 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; 

0 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 

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

0 An Illicit Discharge Compliance Statement is attached; 

D NO Illicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of 
any stormwater to post-construction BMPs. 
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Chapter 4 

Proprietary Stormwater BMPs 

Proprietary Stormwater best management practices are manufactured systems that use proprietary 
settling, filtration, absorption/adsorption, vortex principles, vegetation, and other processes to 
meet the Stormwater Management Standards. There are two general types of Proprietary BMPs: 
hydrodynamic separators and filtering systems. Both types may be used for retrofits. 

Hydrodynamic separators typically use either chambered systems or swirl concentrators to trap 
and retain sediment from a designed stormwater flow, and use different methods to help prevent 
the resuspension of sediment during high fl ow storm events. The retained sediment is removed 
through periodic maintenance. 

Fi ltering systems typically use a settling chamber and filtering system that removes specific 
pollutants. The choice of filtering media or cartridges is typically based on the target pollutants. 

Subsurface structures, even those that have manufactured storage chambers, are not proprietary 
BMPs, since the treatment occurs in the soil below the structure not the structure itself. 

The effectiveness of Proprietary BMPs varies with the size of the unit, flow requirements, and 
specific site conditions. The UMass Stormwater Technologies Clearinghouse database evaluates 
the quality of proprietary BMP effectiveness studies. MassDEP urges Conservation Commissions 
to use thjs database when verifying the effectiveness of Proprietary BMPs: www.mastep.net 

Advantages/Benefits: 
• Useful for pretreatment/removal of TSS 
• Can be an excellent choice in ultra-urban or other constrained sites 
• Usefu l for redevelopments and to improve local conditions 
• Longevity can be high with proper maintenance 

Disadvantages/Limitations: 
• Must be sized carefully to achieve design removal efficiencies 
• Efficiency may be affected by size of sediment and rate of sediment loading 
• Must ensure regular maintenance to achieve design removal efficiencies 
• Not appropriate for terminal treatment for runoff from LUHPPLs or discharges near or to 

critical areas, unless determined suitable for such use by TARP or STEP. 

Two Ways to Approve or Deny the Use of Proprietary Stormwater BMPs 
1. MassDEP has reviewed the performance of a technology as determined by TARP or STEP and 
assigned a TSS removal efficiency. 

• If the conditions under which it is proposed to be used are similar to those in the performance 
testing, presume that the proprietary BMP achieves the assigned TSS removal rate 

• Look at siz ing, flow and site conditions. 
2. Issuing Authority makes a case-by-case assessment of a specific proposed use of a proprietary 
technology at a particular site and assigns a TSS removal efficiency. 

• Proponent must submit reports or studi.es showing effectiveness of BMP. 
• MassDEP strongly recommends using UMass Stormwater Technologies Clearinghouse database 

to ensure that reports and studies are of high quality (www.mastep.net). 
• Look at sizing, flow and site conditions. 
• For ultra-urban and constrained sites, proprietary BMPs may be the best choice. 
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Evaluation of Proprietary Stormwater Systems 

Local agencies see a range of proposed storm water management systems ranging from LID 
systems that mimic natural hydrology to traditional dry detention basins and manufactured 
systems. 

The Stormwater Management Standards require proponents to consider the use of 
environmentally sensitive site design and LID techniques before selecting the appropriate BMPs 
for their development or redevelopment projects. After that consideration, the proponents may 
choose among a variety of stormwater BMPs to provide pretreatment, treatment, peak rate 
attenuation, and infiltration. These include LID BMPS, the traditional BMPs listed in the BMP 
charts presented in Volume 1, Chapter One, as well as a number of Proprietary BMPs. 

MassDEP encourages proponents to consider proprietary BMPs, particularly where site 
constraints limit the use of LID techniques or traditional BMPs. If sized properly, manufactured 
(or "proprietary") BMPs can play a pivotal role in meeting the Stormwater Management 
Standards, particularly on smaller sites where adequate space for other BMPs is not available. 

This Chapter provides the foHowing information: 
• Process To Approve or Deny the Use of Proprietary Storm water Technology 
• How to Evaluate the Effectiveness of Proprietary BMPs that Do Not Have a MassDEP 

TSS Removal Efficiency Rating 
• Additional Information about Proprietary BMPs, including sources of information and 

detailed evaluation guidance for each of the 10 Stormwater Standards 

If a developer proposes to include a proprietary BMP as a component of the stormwater 
management system, the local permitting authority must determine 

• whether the proprieta1y BMP can meet the applicable Stormwater Standards; 
• if proposed to meet the TSS removal requirements of Standard 4, whether there is 

sufficient information avai lable to assess the TSS removal efficiency of the proposed 
proprietary BMP and, if so; 

• assign a TSS removal credit. 

This task is not easy. Only a few proprietary technologies have had their TSS removal 
effectiveness evaluated and approved by the Commonwealth. The overwhelming majority of 
proprietary technologies have not been evaluated by the state. Those technologies may still be 
used in Massachusetts, if the Conservation Commission or other local permitting authority 
determines that they can be used to meet the Stormwater Management Standards at a particu lar 
site. 

Although MassDEP encourages proponents to consider the use of proprietary technologies to 
manage stormwater, local permitting agencies have the authority and responsibility to decide how 
these innovative or manufactured systems may be used, whether they are sized correctly for the 
intended purpose, and, in most cases, assess the proprietary BMP's ability to remove TSS. 

Accordingly, MassDEP encourages Conservation Commissions and other local agencies to: 
• Evaluate proposed proprietary BMPs by consulting the UMASS Storm water 

Technologies Clearinghouse (www.mastep.net) and reviewing the information on the 
proposed technology. 
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• Ensure that BMPs described as already having been assessed by Massachusetts (through 
EEA's legacy STEP program) meet the conditions of those approvals, including model 
numbers, sizing req uirements and site conditions. If such a BMP does not meet all 
applicable conditions, the TSS removal efficiency number established by the State can be 
questioned by the local permitting authority. 

• Use proprietary systems for specialized situations - like heavily constrained 
redevelopment sites or other locations - where LID techniques or traditional structural 
BMPs may not provide needed improvements. 

MassDEP encourages manufacturers of proprietary technologies to: 
• Have their BMP's operating parameters evaluated though the multi-state Technology 

Acceptance Reciprocity Partnership (TARP) Program. When a technology completes 
TARP process, MassDEP wi ll assign a specific TSS removal number or range for the 
tested use of that technology. 

• Submit the results of other studies to the UMASS stormwater technology database 
clearinghouse (www.mastep.net). 

• Promote specialized and niche uses of proprietary technologies to provide Conservation 
Commissions with more tools to improve the environment. 

Ideally the developer of a property proposing these kinds of systems and the local agency 
evaluating the use of a manufactured or innovative stormwater technology will work 
cooperatively and agree that the proposed technology is appropriate for its intended use and likely 
to achieve the results intended. 

To do that, developers must provide sufficient analytical information to the local agency 
(preferably third party analysis) so that it can evaluate the proprietary BMP. The local agency 
may reasonably deny the use of a proposed technology, if it finds that: (a) there is not sufficient 
information to assess the effectiveness of the technology; or (b) based on the available 
information, the proposed use of the technology does not meet all the requirements of the 
Stormwater Management Standards. ln order to perform that analysis, local agencies must 
evaluate the studies provided to them describing the use and effectiveness of these technologies. 
Local agencies may not unreasonably deny the use of a proposed technology. 

Process To Approve or Deny the Use of Proprietary 
Stormwater Technology 

There are only two ways to evaluate a proposed use of a proprietary BMP in Massachusetts: 

1. The Commonwealth has evaluated the performance of the technology and assigned a TSS 
removal efficiency. 

In this case, Conservation Commiss ions and MassDEP shall presume that the proprietary BMP 
achieves the ass igned TSS removal, provided the conditions under which it is proposed to be used 
are similar to those in the performance testing. MassDEP reserves the right to change the TSS 
removal number assigned to a proprietary technology based upon its review of subsequent 
studies. 

The performance of a small number of proprietary BMPs was evaluated through EEA' s legacy 
STEP program. ln almost all cases, these STEP approvals were for specific sizing and flow 
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requirements and specific site conditions. Those conditions are listed in the STEP reports. When 
reviewing this information, Conservation Commissions must analyze the STEP report to verify 
that the unit being proposed is within the scope of the STEP approval. 

Although the STEP program no longer conducts these evaluations, MassDEP will review the 
performance of and assign a TSS removal efficiency to any proprietary BMPs that successfully 
complete the multi-state "Technology Acceptance and Reciprocity Partnership" (TARP) 
assessment process. Currently, MassDEP has not made a similar commitment to assign TSS 
removal efficiencies based on evaluations conducted under similar programs in other states or 
third party studies. MassDEP reserves the right to do so in the future. 

2. The issuing authority has evaluated the proposed use of a particular proprietary BMP at a 
specific site and assigned a TSS removal efficiency based upon its own case-by-case review 
of the effectiveness and intended use of the proprietary BMP. 

MassDEP strongly recommends that the issuing authority evaluate proposed BMPs using studies 
reviewed by the University of Massachusetts and posted on its stormwater database website 
(www.mastep.net). That database includes information on the relative quality of the studies, and 
should be used as the basis for a local agency's evaluation of the effectiveness of a proprietary 
system. Based on this information, the issuing authority may decide to approve or deny the use of 
any proprietary technology. The issuing authority may not unreasonably deny the use of a 
proposed technology. 

If the operating parameters and performance claims of a proprietary technology have not been 
fully verified by STEP or TARP and a MassDEP removal efficiency rating has not been assigned, 
the technology vendor must submit evaluative information to the local agency regarding the 
technology's effectiveness. 

Please note that Proprietary BMPs are NOT required to be evaluated by MassDEP to be 
used in Massachusetts. Only a small number of proprietary BMPs have been evaluated 
by the Commonwealth, and those evaluations are limited to the specific conditions that 
were reviewed. In most case in Massachusetts, a proposed use of a particular proprietary 
BMP at a specific site will be reviewed by the local agency on a case-by-case basis. 

How to Evaluate the Effectiveness of Proprietary BMPs 
that Do Not Have a MassDEP TSS Removal Efficiency 
Rating 

MassDEP recognizes that the process of reviewing a proposed use of a particular proprietary 
BMP at a specific site may be daunting. MassDEP has prepared guidance for conducting this 
review. 

Step One: Information that should be submitted as part of the Wetlands NOi. 

As more fully set out below, issuing authorities requ ire sufficient information to evaluate 
proposed uses of proprietary BMPs. If sufficient information is not submitted with the NOI, the 
Conservation Commission should request additional information as part of the review process. 
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Specific information that a Conservation Commission may want to request prior to a hearing 
include: 

A A complete description of the proprietary technology or product including a discussion of the 
advantages of the technology when compared to conventional storrnwater treatment systems and 
LID practices, including: 

• Size: What volume is it designed to hold and/or treat? How is the system s ized to meet 
the performance standards in order to handle the required water quality volume, rate of 
runoff, and types of storms? Standard 4 requires treatment for a required water quality 
volume, not for a specified design flow rate. 

• Technical description, schematic and process flow diagram: How does it work? What are 
the technical configurations of the unit? Are there any pretreatment requirements? How 
does it fit in combination with other treatment systems? 

• Capital costs and installation process and costs: What does this size system cost? Are 
there any consumable materials that need to be replaced and if so, how often and how 
much do they cost? How will the system be installed and who will supervise the 
installation to ensure that it is done properly? What mistakes can happen during 
installation? Is any special handling, installation techniques or equipment required? 

• Potential disadvantages at this site: Any physica l constraints? Weight or buoyancy 
issues? Durability issues? Energy requirements? 

• Operation and maintenance (O&M) requirements and costs: New technologies will not 
have long-tetm data on O&M requirements, so it is particularly important that an 
applicant provide all available information for evaluation. 

B. Data on how well the alternative technology works: 
• Flow proportional sampling from laboratory testing and full-scale operations that is 

representative of the potential range of rainfall events (for example, a sufficient number 
of storms is generally at least 15) and located at sites similar to the conditions of the 
installation under review. 

• Calculation ofTSS removal rate should be presented. If there is a removal rating for a 
s imilar technology and use posted at http://www.mass.gov/dep/, and the proponent makes 
a claim for a higher TSS removal rate than for the similar system posted, the applicant 
must provide sufficient data to support the claim. Removal rates should show removal of 
various particle sizes across the full range of operating conditions including maximum, 
minimum and optimal conditions for reliable performance. 

• A copy of the s ite's operation and maintenance plan including operational details on any 
full-scale installations: e.g., locations, length of time in operation, maintenance logs (logs 
should record the dates of inspections and cleaning, actions performed, quantities of 
solids removed, and time required for work). 

• Information on any system failures, what those failures were, and how were they 
corrected. 

• Copies of any articles from peer-reviewed, scientific or engineering journals. 
• Any approvals or permits from other authorities. 
• References along with contact information from other installations. 

C. Operation and Maintenance (O&M) Plan: 
• To ensure that the system will function as designed, all stormwater management systems 

must have a written operation and maintenance plan in accordance with Stonnwater 
Management Standard 9. MassDEP stresses the importance of routine maintenance for all 
stormwater control technologies. A number of alternative technologies perform very well, 
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but only if they are installed and maintained as specified by the manufacturer. For 
example, some alternative wet vaults may be able to achieve a high TSS removal rate, but 
only if they are cleaned often enough to prevent re-entrainment of previously trapped 
sediment. 

• The 0 & M Plan shall 
o Identify access points to all components of the stormwater system; 
o Specify equipment, personnel, and training needed to inspect and maintain 

system; 
o Include a list of any safety equipment and safety training required for personnel; 
o Set forth a suggested frequency of inspection and cleaning; and 
o Provide a sample inspection checklist and maintenance log. 

Please refer to Standard 9 in the Stormwater Technical Handbook (Volume l , Chapter 1 and 
Volume 2, Chapter 1) for further guidance about O&M. 

Step Two: Evaluate the submitted information. 

An issuing authority (Conservation Commission or MassDEP upon appeal) may want to ask the 
questions set forth below to determine whether a proposed use of an alternative technology, either 
as a stand-alone product or in combination with other stormwater control practices and 
technologies, meets all of the Stormwater Management Standards: 

A. Why is this technology being proposed for this site? Possible reasons are the alternative 
technology provides a higher level of environmental protection, uses less land area, and is less 
expensive on a capital or operation and maintenance cost basis. The performance data and other 
information provided with the application must support these claims. For example, ifthe 
applicant proposes an alternative technology, because it is less expensive to maintain than a 
conventional stormwater control technology system, the applicant must submit information 
supporting that claim. 

B. How convincing is the performance data? Applicants must be able to demonstrate that their 
calculations show satisfactory performance in a laboratory, and preferably, adequate field-testing 
results. Were performance data (laboratory or field) collected by the technology developer or by 
independent organizations? Independent data are preferable, but may not always be available. Tf 
applicable, do the data and calcu lations support the claim of a higher TSS removal rate? Is the 
site similar to other locations where the alternative technology is already properly operating? The 
greater the similarity in key factors (e.g., soi l conditions, climate, sediment loading rates, surficial 
geography, slopes), the greater the likelihood that the technology will properly work at the 
proposed site. 

C. Are the data sets complete? If there are any gaps, why? Are you satisfied with the reasons 
given as to why there are gaps? For example, if maintenance data are provided for a two-year 
period, and there is a six-month gap in the record, a reasonable explanation for the gap should be 
provided. Is there enough information to persuade the issuing authority that the technology will 
work as proposed? 

D. Technologies may not work all the time or at all locations, and therefore, failures may be 
expected. If there have been failures, either in the laboratory or in real settings, is the applicant 
able to adequately explain the reasons for the failure? Examples could be poor design, improper 
sizing, and higher sediment loading than anticipated, extreme hydrologic events, poor installation, 
or poor maintenance. If it was a design problem, has the design of the technology been modified 
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to address the problem? For failures that were not design related, what corrections were made to 
prevent future failure? Were systems rechecked to see if they were functioning properly after 
corrections were made? 

E. If only limited data is available, is it possible to assess how the technology will work over 
its expected life? If seasonality is an issue, the Commission should see data collected over a full 
change of seasons that reflect a normal weather year, or at least an estimate of normal annual 
operations based on available data. Can the technology function well for the full range of storm 
events that must be controlled? lf not, is there a way to address this problem? 

F. Is it possible that a technology may effectively meet one Standard, but hamper 
compliance with other Standards? For example, a technology might increase the rate ofTSS 
removal, but limit the annual recharge. The applicant should provide documentation to help the 
Commission make this evaluation. Do the advantages of the technology potentially outweigh its 
disadvantages? 

G. Check any references provided by the applicant to find out whether previous 
installations are properly functioning. If the information indicates that other Conservation 
Commissions have previously approved this technology for use in their municipalities, check 
with those Commissions to verify that the system has performed properly. Were there unexpected 
operation and maintenance costs? If there were problems, did the vendor assist in resolving them? 

See the Detailed Proprietary BMP Evaluation Guidance below for more information. 

Step Three: Make a decision on the filings. 

If there appears to be sufficient information, the Conservation Commission must issue a decision 
approving (with or without special conditions) or denying the use of the proposed technology to 
meet the Stormwater Management Standards. There may be instances where the Conservation 
Commission may want to add conditions to the Order of Conditions to ensure the proper 
functioning of the alternative storm water control technology and, if covered in a local wetlands 
bylaw, require a bond to be posted to pay for any repairs that may be necessary if the alternative 
system does not perform as designed. Particular attention to inspection and maintenance is 
advised and should be included in the conditions. 

If a Conservation Commission denies the use of a proprietary technology, it must specify the 
reasons in writing. Because these decisions are subject to appeal, written documentation is 
critical. 

If insufficient information exists, and the Commission cannot adequately evaluate the proposed 
technology, the Conservation Commission may either deny the project based on the lack of 
information (and specify what information is lacking in the denial) or ask the applicant to supply 
additional information The Conservation Commission may also direct the technology vendor to 
the TARP contacts listed in the References Section of this Chapter. 
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Other Proprietary BMP Information 

Information about the STEP and TARP programs 

The two Massachusetts-accepted evaluation programs - the Massachusetts Strategic 
Envirotechnology Partnership (STEP) and the multi-state "Technology Acceptance and 
Reciprocity Paitnership" (TARP), were established to ensure rigorous testing and independent 
analysis of the effectiveness of manufactured or innovative (i.e., "proprietary") stormwater 
systems. Since each of these programs require significant testing, only a small number of systems 
have completed the programs and have had their effectiveness officially evaluated. 

TARP 

TARP was formed by the states of California, Illinois, Maryland, Massachusetts, New Jersey, 
New York, Pennsylvania, and Virginia to provide reliable performance information about 
emerging technologies and to reduce the regulatory and permit hurdles that s low down or prevent 
their use. More infonnation on TARP is available at this web site: 
http://www.dep.state.pa.us/dep/deputate/pollprev/techservices/tarp/ 

STEP 

Before ending in 2003, the STEP program evaluated a number of different emerging 
technologies. STEP produced 2 reports and fact sheets on 3 stormwater technologies. Each was 
assigned a TSS removal efficiency. The reports are located here 
http://www.mass.gov/envir/lean green/documents/techassessments.htm 
and the Facts Sheets are located here: 
http://www.mass.gov/envir/lean green/documents/factsheets.htm 

Local agencies must note that the STEP verifications are limited to the specific models being 
used under specific conditions. If the conditions being proposed are significantly different than 
the conditions under which the units were tested, or the proposed models are different than the 
model tested, or the flow rates proposed ai·e different than the flow rates tested, the local 
permitting authority may question whether the evaluations are applicable and may determine that 
the proposed proprietary technology is not appropriate for the proposed use or may not be able to 
remove TSS at the proposed rate. 

Since the STEP process was less rigorous than the TARP process, and since the conditions under 
which STEP evaluations occurred were more limited than the TARP's protocol, developers 
proposing STEP technologies MUST provide the entire STEP Fact Sheet describing the proposed 
technology. A Conservation Commission may ask to see the entire report, and, upon request, the 
developer must provide it. 

Conservation Commissions and other local agencies shall NEVER rely solely on information 
contained in STEP-related letters or excerpts from the STEP Fact Sheets or Reports found in 
vendor-provided literature or advertising when evaluating these systems. 

When developers propose a specific use of a particular proprietary stormwater technology that 
has not been evaluated by the TARP or STEP program, the local agency is responsible for 
developing a TSS removal number based upon the site conditions, the proposed use of the 
technology, and information assessing the effectiveness of the technology. 
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[fa proprietary BMP is proposed that has not been evaluated by STEP or TARP, MassDEP 
strongly encourages local agencies to use third party studies listed on the UMASS Stormwater 
Technologies Clearinghouse database (www.mastep.net) as the basis for their evaluation of the 
effectiveness of the proprietary system. While manufactured storm water technologies are not 
required to have third party studies to be used in Massachusetts, local agencies in turn are not 
required to approve the use of these technologies. 

The UMASS website (www.mastep.net) grades the quality of the studies evaluating proprietary 
BMPs. Local agencies must consider this information when deciding whether to approve the use 
of the proposed technology or what TSS number it will assign to a proposed use of a particular 
proprietary technology. 

If a local agency denies the specific use of a particulru· alternative technology, the reasons should 
be specified in writing. This written documentation is important, because denials are subject to 
appeal and may be overturned, if permission is unreasonably withheld. 

Other Sources of Information about Manufactured Stormwater 
Systems 

There are other sources of information about the effectiveness of proprietary BMPs that may be 
used by local agencies to estimate TSS removal rates. 

• ETV: This federal EPA verification program's information can be found at 
http://www.epa.gov/etv/verifications/vcenter9-9.html. EPA Region J hosts a "virtual 
trade show" of stormwater technologies with vendor provided information at 
http://www.epa.gov/ne/assistance/ceitts/stormwater/techs.html . 

• New Jersey has a searchable database found at 
http://www. n j cat. org/verificati on/Verifications. cfm 

• Washington Department of Ecology evaluates emerging storm water treatment 
technologies, more information and state approvals are found at 
http://www.ecy.wa.gov/programs/wq/stormwater/newtech 

• CSTEV: The University ofNew Hampshire (UNH) Stormwater Center is evaluating the 
performance of several storm water control technology technologies real time and on the 
ground. Information can be found at http://www.unh.edu/erg/cstev/. 

• The American Society of Civil Engineers, EPA and others sponsor an international 
stormwater best management practices database at http://www.stormwater control 
technologydatabase.org/. 

• MassDEP at http://www.mass.gov/dep/water/wastewater/stormwat.htm has information 
about stormwater. 

• The University of Connecticut: UConn's website at 
http://nemo.uconn.edu/tools/stormwater/ has information about the interrelationship 
between increased stormwater runoff and associate pollutants. 

• Center for Watershed Protection: This national non-profit at http://www.cwp.org/ 
provides resource information for local officials. 
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How To Evaluate the Use of Proprietary BMPs in Critical Areas and 
for Land Uses with Higher Potential Pollution Load: Standards 5 and 
6 

The Storrnwater Management Standards limits the type of stormwater systems that may be used 
for treatment in Critical Areas and Land Uses with Higher Potential Pollutant Loads. 

For new development, proprietary storrnwater systems1 may be used in such areas ONLY as a 
pretreatment device to one of the devices listed in the Storm water Management Handbook as 
suitable for such areas or land uses. See Volume 1, Chapter One. For redevelopment sites, these 
systems may be used for discharges to Critical Areas or from Land Uses with Higher Potential 
Pollutant Loads ONLY if site constraints prevent use of the devices determined by MassDEP to 
be suitable for such areas and land uses. 

Since the devices listed by MassDEP for discharges to Critical Areas or from Land Uses with 
Higher Potential Pollutant Loads were selected based on their ability to capture or treat 
constituents in addition to TSS (such as toxics, pathogens, nutrients, or temperature), proprietary 
systems proposed for redevelopment projects in these areas must provide similar capabilities. 

How Proprietary Stormwater Systems Can Improve Local Conditions 

In some cases local agencies will look further than TSS removal in analyzing the effectiveness of 
proprietary stormwater systems. Removal efficiencies can vary substantially with the size of 
particles and there are other valid ways than TSS to measure sediment reductions, so local 
agencies may need to examine closely the system's effectiveness for the specific site at which it is 
proposed. 

Local agencies may be concerned about other contaminants such as toxics (metals such as lead, 
copper, zinc, or nickel), nutrients, pathogens or physical changes (such as temperature). If a 
Conservation Commission or other local agency is concerned about any of these parameters, 
because the receiving water is impaired or the designated use of the receiving water dictates 
removal of other pollutants, the local agency may want to request and analyze that kind of data. 

Detailed Proprietary BMP Evaluation Guidance for each of the 10 
Stormwater Standards 

The purpose of this detailed guidance is to provide proponents and local agencies with the kinds 
of questions used by states when verifying the effectiveness of Proprietary BMPs. These 
questions should be used to address specific questions local agencies may have about the 
effectiveness of Proprietary BMPs to meet a specific Stormwater Management Standard. This 
guidance is not intended as a mandatory checklist that every proponent must submit for every 
Proprietary BMP. 

Both proponents and reviewers of proprietary BMPs can use the following questions to determine 
ifthe information submitted about a proprietary BMP is sufficient to allow the proposed use. 

1 Subsurface structures, even if they have manufactured storage chambers, are not proprietary BMPs, since 
the treatment occurs in the soil below the structure, not in the structure itself. 
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Using these questions wi ll help proponents and reviewers determine whether a sufficient 
evaluation of the proprietary BMP has been performed, identify where deficiencies may be 
present, and reasonably predict the performance of a proprietary BMP at the project site. 

General Information 

Has the applicant provided a detailed description of the characteristics of the site, described how 
the proposed proprietary product addresses the unique storm water management requirements of 
the site, and shown that the proprietary product is in compliance with the Stormwater 
Management Standards? Has the appl icant shown that the BMP is advantageous to the site? 
Have LJD and site design techniques been considered when developing the site design? Items to 
consider include but are not limited to: 

• What is the BM P's proposed use: pretreatment or treatment? Separator, filtration, 
infiltration or other use? 

• [s the project for new development or re-development? 
• Are there site constraints that limit what other BMPs can be used? 
• Is it in an area of higher potential pollutant loads? (See Standard 5) 
• Is there discharge to or near a critical area? (See Standard 6) 
• ls there a high flow contribution from off-site? 
• Is there a high TSS contribution anticipated from site soils, winter sand application, or 

other source? 
• Are there TMDL requirements or recommendations applicable to the site? 
• Are there other reasons that specific pollutants in addition to TSS should be reduced (e.g., 

Phosphorus, Nitrogen, Bacteria, hydrocarbons)? 

Has the applicant provided documentation that the sizing of the device is correct? Is there any 
reason to allow a smaller size than proposed? Has the applicant demonstrated that the device 
meets both of the following: 

• The Stormwater Management Standards; and 
• The sizing procedures and calculations established by the manufacturer and verified 

through laboratory/field testing. 

Has the applicant provided docwnentation that the product manufacturer's performance claims 
have been verified through laboratory and/or field-testing? Does the evaluation indicate that the 
device will work well on this specific site? 

• Has the product been approved for use by other agencies in other states; if so, for what 
pollutants, po llutant levels and/or land use? 

• Has the product been listed in the UMASS Stormwater Technologies database, and if so, 
how have the studies of the product been rated? 

Is the product intended for construction period erosion and sedimentation control? If so, has the 
applicant provided documentation that the product is effective for such use? (See Standard 8 
below.) 

Did the STEP program evaluate the proposed BMP model and size and assess its TSS removal 
efficiency? If so, has the applicant: 

• provided the complete STEP report (not excerpts or manufacturers' letters)? 
• shown that the BMP proposed is one of the models that was evaluated? 
• shown that the proposed sizing is the same as the sizing used for the STEP evaluation? 
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Is the product listed in the UMASS Stormwater Technologies database? If not, has the applicant 
provided documentation comparable to the studies cited in the database? 

If not, are there compelling site-specific reasons why the proprietary BMP should be used 
(e.g., severe location or space constraints, need to reduce a specific pollutant, flooding, filter 
devices proposed)? 

Information Required to Address Specific Stormwater Management Standards 

Standard 1: (Untreated discharges): No new stormwater conveyances (e.g., outfalls) may 
discharge untreated stormwater directly to or cause erosion in wetlands or waters of the 
Commonwealth. 
No new untreated discharges 

• Does the use of the product enable the applicant to provide adequate treatment for its new 
discharges? 

• Does the use of the product enable the applicant to retrofit an existing discharge, 
ach ieving an improvement over existing conditions (see Standard 7)? 

• [s the system designed to prevent erosion and scour? 

Standard 2: (Peak rate control and flood prevention): 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 310CMR10.04. 
Peak rate control 

• Does the product have a significant function in managing peak rates of runoff? 
• If so, has the applicant documented this function with hydrologic/hydraulic data in lab or 

field studies? 
• How is product performance affected by peak discharges? 
• Has the applicant documented its performance with hydrologic/hydraulic in lab or field 

studies? 
• Ts the product susceptible to re-suspension and flushing of captured contaminants during 

a 2 -year or 10-year storm? 
• Is the product designed to prevent such re-suspension and flushing? Is this documented in 

the laboratory/field studies? Was the particle size in those studies comparable to that used 
to calculate the perfonnance and size of the proprietary BMP? 

• If the product is not designed to address re-suspension and flushing, does the project 
design provide for "off-line" placement of the device? 

• ls the product subject to damage or filling by sediment during a flood event or a coastal 
storm event? 

Standard 3: (Recharge): Loss of annual recharge to ground water shall be eliminated or 
minimized through the use of infiltration measures including environmentally sensitive 
site design, low impact development techniques, stormwater best 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 type. 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. 
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Recharge 
• Is the product proposed as part of a recharge system? lf so, 
• ls it a pre-treatment device intended to remove particulates and/or other pollutants prior 

to discharge to a recharge BMP? 
• Is it a recharge BMP that requires protection by another pre-treatment BMP? 
• Does it provide both pre-treatment and recharge? 

Standard 4: (80% TSS Removal): 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. Storm water best management practices are sized to capture the prescribed runoff volume; 

and 
c. Pretreatment is provided in accordance with the Massachusetts Stormwater Handbook. 
Water Quality Treatment 

• Does the product remove TSS? 
• Has the applicant provided documentation that the TSS removal capability of the device 

is based on a particle size distribution meeting accepted evaluation protocols? (See 
www.mastep.net ) 

• Does the product provide for control or prevention of re-suspension, scour, and/or 
flushing of captured solids or other contaminants treated by the product? 

• Has the product been sized per manufacturer' s standards, as verified by laboratory/filed 
testing? 

• Does the product treat other pollutants, and if so, has applicant provided performance 
documentation (with verification documented by or consistent with the MassSTEP 
Database)? 

• f s the proposed use of the product in the correct sequence in the "treatment train"? 

o Pretreatment (e.g., coarse particle separation, e.g., sand sized particles such as 
OK-110 floatables removal) 

o Tenninal treatment (e.g. fine particle settling, e.g., silt and fine sand particles 
such as NJDEP PSD) 

o Polishing treatment (e.g., filtration , bacteria absorption or adsorption) 
o Infiltration 

• How will the future use of the site influence the kinds of pollutants to be treated and 
loading rates of those pollutants (e.g., residential may mean more nutrients, a roadway 
may mean more coarse TSS)? 

Standard 5 (Land Use with Higher Potential Pollutant Loads (LUHPPL)): For land 
uses with higher potential pollutant loads, 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 
land uses with higher potential pollutant loads 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 
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discharges from land uses with higher potential pollutant loads 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. 
Land Uses with Higher Potential Pollutant Loads (LUHPPL) 
Does this standard apply to the site? If so, 

• Is the product used consistent with the source control requirements of the Stormwater 
Management Standards? 

• Does the technology provide pretreatment prior to discharge to a technology that has 
been determined to be suitable for runoff LUHPPL? ? 

• What pollutants are associated with the LUHPPL? What demonstration can be provided 
that shows that the proposed BMP is capable of removing and/or treating those 
pollutants? 

• Does the LUHPPL have the potential to generate stormwater runoff that has high 
concentrations of oil and grease? If so, has the technology been proposed in addition to 
an oil grit separator or sand filter or as an alternative method of achieving oil and grease 
removal in place of an oil grit separator or sand filter? If the technology is proposed in 
place of an oil grit separator or sand filter, what evidence is there that the technology is 
effective in removing oil and grease? 

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 "storm water discharge" as defined in 314 CMR 3.04(2)(a)l 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. 
Critical Areas 
Does this standard apply to the site? If so, 

• ls the product used for pretreatment prior to discharge to a technology that the 
Department has determined is suitable for the particular critical area? 

• Does the product have any operating characteristics that could adversely affect the critical 
area, such as 

o Thermal impacts to coldwater fisheries 
o Release of bacteria to shellfish growing areas, bathing beaches 
o Release of previously captured pollutants (scour) 

Standard 7 (Redevelopment): 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 
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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. 
Redevelopment 

• Do site constraints make a proprietary BMP a better choice than a traditional BMP? 
• Does the product performance documentation enable the Conservation Commission to 

determine a quantitative rating of the product for achieving one or more of Standards 2-
6? 

• If the answers to both band care "no' ', does the product documentation enable the 
Commission to qualitatively determine that the product improves existing conditions 
relative to one or more of Standards 2-6? 

Standard 8: (Erosion, Sediment Control): 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 he developed and implemented. 
Erosion and Sediment Control 

• ls the product intended to control erosion and sedimentation during the construction 
process? 

• If so, has the applicant documented this function? How does it fit into the construction 
period erosion, sedimentation and pollution prevention plan? 

• ls the product susceptible to adverse impact by eros ion and sedimentation during 
construction, and if so, has the applicant documented how the product will be protected 
from such impact? 

Standard 9: (Operation and Maintenance): A long-term operation and maintenance plan shall 
be developed and implemented to ensure that stormwater management systems function as 
designed. 
Operation and Maintenance 

• Has the applicant completely described the installation, operation, and maintenance of the 
device? Has the applicant documented how the required maintenance will be done and 
who will do it? 

• Has the applicant included a copy of the manufacturer's installation, inspection, 
operation, and maintenance procedures in the project O&M plan? 

• ls the proposed BMP included in the project's O&M plan? 
• Does the product require special materials or equipment for cleaning? 1f so, what 

materials or equipment are necessary? 
• Has the O&M plan funding accounted for such equipment and materials? 
• Does the inspection or maintenance of the device require confined space entry protocols? 
• Is the frequency of maintenance and cleaning documented by pollutant loading/removal 

estimates, experience at other installations, or other information demonstrating that the 
proposed frequency is adequate? 

• How will the future use of site influence O&M needs? More frequent? Less frequent? 

Standard JO {ll/icit Discharges): All illicit discharges to the stormwater management system 
are prohibited. 
Have steps been taken to prevent illicit discharges from entering the proprietary BMP? 
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Home of UMass Extension & Mass. Ag. Experiment Statio11 

Published on Center for Agriculture, Food and the Environment Chl...tns: //ag.umass.edu) 

Massachusetts Stormwater Technology Evaluation Project (MASTEP) 
Principal Investigator/Project Leader: 
J erry 
Schoen 
Water Resources Research Center [1J 

Sponsoring Unit(s): Water Resources Research Center [2] 

Department of Project: Water Resources Research Center 
Project Website: Stormwater Technologies Clearinghouse (3) 

Project Description: 

MASTEP was a "Storm water Clearinghouse" web site, with a searchable database of verified technical information on stormwater Best 
Management Practices (BMPs) to provide information on innovative technologies to BMP users. It was funded by MassDEP until 2014 . 

As it is now out-of-date and no longer funded, we have pulled out the website. We apologize for the inconvenience and suggest looking 
for similar information in the International Stormwater BMP Database httP.://www.bmP.database.org [4) 

Topics: Environmental Conservation [sJ 
The UMass Center for Agriculture, Food and the Environment is the home of UMass Extension and the Mass. Ag. Experiment Station. 

Source URL: https://ag.umass.edu/ cafe/ nifa-planned-extension-initiatives/massachusetts-stormwater-technology­
evaluation-project 

Links 
[1] http://wrrc.umass.edu/ 
[2] https://ag.umass.edu/sponsoring-units/water-resources-research-center 
[3] http:/ /www.mastep.net 
[4] http://www.bmpdatabase.org 
[5] https:/ / ag. umass.edu/topic/ environmental-conservation 
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10/16/2020 FW: Ab Tech Industries, Inc. 

Subject: FW: AbTech Industries, Inc. 
Date: 

From: 

To: 

10/15/2020 4:38:28 PM Eastern Standard Time 

blonchar@abtechindustries.com 

djklenert@aol.com 

Cc: bobg@deltamotor.com 

David, response from our engineering I regulations department. Let me know if you need further clarification or 
require more info. I attached our Catch Basin Filtration Solutions Catalog for you. Finally, our local 
representative is Delta Motor, Mr. Bob Greene. I copied Bob on my email. 

From: David Scott <dscott@abtechindustries.com> 
Sent: Thursday, October 15, 2020 1:11 PM 
To: Benny Lonchar <blonchar@abtechindustries.com>; Shawn Lolling <slolling@abtechindustries.com> 
Cc: Bob Backman <bbackman@abtechindustries.com> 
Subject: RE: AbTech Industries, Inc. 

Benny: 

TARP is no longer in existence but it gets confused with NJCAT and/or TAPE these days. TARP used to be a 
two phase process that included proof of concept in the lab followed up with a two year term used for proving in 
the field. This was often managed by NJCAT. For a number ofreasons, NJDEP took over the TARP process 
and eliminated the need for field testing. 

STEPP lost legs (no funding) several years ago and there are no verified/certified products. The national BMP 
data base is not a verification/certification program. Its what its name implies - a data base. If you obtain WA 
DOE certification you can submit your results to the program for inclusion in their report. The latest one being 
2016. 

Our best chance is to get approval referencing the NJCAT verification for UUF TSS supplemented with other 
reports as necessary. Local approval in MA usually means getting approval with the various conservation 
committees. Then the project permit is approved at the municipal level. 

Thanks, 

David Scott 

Cell: (602) 762-6772 

/,bTech 
djklenert's mailbox 1/3 
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1. Introduction 

The AbTech Ultra-Urban® Filter (UUF) is a manufactured treatment device (MTD) designed and 
produced by AbTech Industries. Its intended use is to capture pollutants like trash, sediments, 
hydrocarbons and sediment-bound pollutants and prevent them from entering the storm drain 
infrastructure. To assess Total Suspended Solids (TSS) removal efficiency of the UUF, a full-scale 
commercially available model (DI 1616N-304-150M) was tested at AbTech's laboratory located in 
Phoenix, Arizona. 

T he test procedures used to develop a Quality Assurance Project Plan (QAPP) were based on those 
approved by the New Jersey Department of Environmental Protection (NJDEP), that established a 
process for verifying and certifying MTDs. As part of this process, there is currently a laboratory 
test procedure for assessing Total Suspended Solids (TSS) capture in filtration devices. The NJDEP 
utilizes the New Jersey Corporation for Advanced Technology (NJCAT) to provide a comprehensive 
evaluation of the technology specific performance claims relative to the test protocol. 

Except for the particle size distribution (PSD) of the test sand, all the requirements of the NJDEP 
testing protocol: "New Jersey Department of Environmental Protection Laboratory Protocol to 
Assess Total Suspended Solids Removal by a Filtration Manufactured Treatment Device, " dated 
January 25, 2013 (NJDEP 2013b), were met. The QAPP or test plan was submitted and approved 
by NJCA T prior to testing. The particle size distribution used for this performance assessment was 
coarser than what is specified in the NJDEP test protocol, but it is considered suitable depending on 
the water quality objectives. For this reason, the performance test results have been verified by 
NJCAT but do not meet the NJDEP certification requirements. 

This performance assessment and verification includes quantifying the TSS removal efficiency, the 
total mass of sediment captured and resulting changes in head Joss through the MTD, while operating 
at a constant flow rate. Additionally, higher flow rate tests were conducted to quantify the effluent 
concentrations that were used as a measure of the filter' s ability to retain previously captured 
sed iment, also referred to as scour or washout. 

All tests were witnessed by an independent observer, Mike Kimberlain, P.E. of K imberwerks, 
Rancho Santa Fe, CA. Mr. Kimberlain submitted his qualifications to NJCAT and was subsequently 
approved as an independent third-party observer. All analytics were performed by a certified 
laboratory, IAS Laboratories (IAS), located in Phoenix AZ. 

2. Description of Technology 

The UUF is an engineered screening and filtration technology designed specifically for stormwater 
source control. Intended for use at the inlets of drainage networks, components are designed to 
intercept pollutants from surface runoff flows where they are the most concentrated. There are two 
inlet types the filters can be fitted into, but the filter components are identical. The UUF Drop-Inlet 
or Dl as shown in Figure 1 was the tested MTD. The UUF DI does not require modification of 
existing structures and can be customized for any geometry. Standard models are designed with 
stainless steel collars or mounting brackets with corrugated recycled plastic or stainless-steel bodies. 

Each UUF can be specifically designed to target several pollutants of concern and meet a variety of 
water quality objectives. To achieve th is flexibility, the UUF is supplied with a stainless-steel screen 
and optional Smart Sponge filtration media. However, this performance evaluation is focused on 
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screening and removal of settleable sediment; no Smart Sponge or variant of Smart Sponge was 
added to the tested UUF. Consequently, Smart Sponge was not evaluated as part of this assessment 
and performance verification. A specialized stainless-steel screen, designed to capture sediment 
larger than 50 microns, is an integral component of the tested UUF. This 16-inch square Drain-Inlet 
Ultra Urban F ilter Model is identified as "UUF DJ 1616N-304-150M", with the 'N" denoting a 
"Normal" height of 18-inches. 

Custom sizes can be fabricated to fit most inlet designs and alternative materials for construction are 
available to satisfy site-specific requ irements. 

Figure 1 UUF Model DI 1616N-304-150M 

3. Laboratory Testing 

To test the commercially available UUF 01 l 6 l 6N-304- l 50M, the filter was installed into a 24-inch 
catch basin . The fi lter system was evaluated using a pumped flow scheme with known test sediment 
added at a constant rate to minimize inlet concentration variability. Test runs were at a constant flow 
rate and each was a single batch run. Inlet flows were conveyed directly into the tested UUF from 
above, simulating the way flow is intended to enter a standard grated inlet catch basin. Treated flows 
were sampled to measure an effluent average sediment concentration and were not recirculated. 
Background samples were taken prior to adding test sediment to characterize the source water and 
account for any influence on efficiency calculations. Water elevations and temperatures were also 
monitored and recorded throughout the test period. Following performance testing, the flow rate was 
increased to measure effluent scour concentrations to confirm suitabili ty for on-line installation. 

3.1 Test Setup 

Testing was conducted in the laboratory test facility at AbTech Industries, located in Phoenix, AZ. 
The laboratory test setup is depicted in Figure 2 and consisted of a clean water holding tank, constant 
head supply tank, pump with VFD, supply pump, flow meter, dry feed auger, streetscape w ith 24-
inch square surface inlet collar, 16-inch square UUF DI filter and di scharge pipe. 
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Figure 2 Schematic of Laboratory Test Setup 

Testing involved storing water from the City of Phoenix potable water supply in a 2,000 gal. 
polyethylene tank that was used to maintain a constant water elevation in a 1,000 gal. supply tank. 
A 3-inch 7.5HP pump with 1 OHP variable speed drive was used to convey flows from the clean water 
tank to the constant head supply tank. Water temperatures in the constant head supply tank were 
measured and recorded manually every minute. A submersible water elevation transmitter was used 
to control the pump used to fill the constant head supply tank. A second 3-inch pump was used to 
convey flow from the constant head supply tank through a 3-inch schedule 40 PVC inlet pipe that 
transitions from pressure flow to gravity flow in a 12-inch PVC pipe. Flow was measured with a 
Rosemont magnetic flow meter (mag meter) located after the supply pump and before the transition 
from the 3-inch to 12-inch piping. Flow measurements were recorded both manually and by the data 
logger. 

The 12-inch inlet pipe was connected to an 8-ft long by 2-ft wide "streetscape" w ith 1 % slope 
draining towards the inlet collar. A Barracuda volumetric auger feeder was used to deposit test 
sediment onto the streetscape approximately 24-inches upstream of the UUF. Gravity flow through 
the filter was directly discharged through a solid 8-inch schedule 40 PVC pipe having the invert set 
at the bottom of the basin floor. Key dimensions of the tested UUF and catch basin are shown in 
Figure 3. 

96"" 

12" INLET STREETS CAPE 

48" 
21.5" 

....__ _ _,,...__ 

24" COLLAR 

16" SQ UUF 
h=l8" 

8" OUTLET 

Figure 3 Key Dimensions of Test Apparatus (Elevation View) 
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3.2 Test Sediment 

The test sediment used for this study was #10 silica sand from AGSCO Corporation. Prior to 
testing, twenty 5-gallon pails were filled with 40 to 50 pounds of test sediment and delivered to 
IAS Laboratories. A sample was removed from each pail and analyzed for PSD and moisture 
content by IAS personnel, who then weighed and sealed each pail and returned them to the 
independent observer. All pails were stored at the testing facility and used as needed for each 
test run. No seals were opened prior to a test run and without the independent observer present. 
At the end of each test run, any material remaining in the auger was removed and placed in the 
same pail and returned to IAS for final weighing. The difference in mass, accounting for moisture 
content, between each pre and post test run was used to quantify the total dry mass of test 
sediment used in each test run. 

The results of the particle size analysis were averaged and plotted in Figure 4. In general, the 
test sediment was larger than 53 microns and less than 300 microns and the average d5o was 
l l 7µm. The average moisture content (ASTM Method D4959) of the twenty sediment samples 
was 0.05%. 
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Figure 4 Test Sediment Particle Size Distribution 

3.3 Removal Efficiency Testing 

1000 

Removal Efficiency Testing was conducted based on Section 5 of the NJDEP Laboratory 
Protocol for Filtration MTDs. Testing was conducted at a flow rate of 0.29 cfs (130 gpm) and 
with a target influent sediment concentration of 200 mg/L. 

Five effluent grab samples, three sediment feed rate samples and three background samples were 
taken each test run, with each test run lasting 33 minutes in duration, followed by a drain down 
period. Background samples were taken with every odd-numbered effluent sample (1st, 3rd and 
5th). When the test sediment feed was interrupted for measurement, the next effluent sample 
was collected following a 4-minute delay, which was approximately the same as the longest drain 
down period. At the tested flow rate and based on the filter's maximum storage volume before 
bypass, the hydraulic detention time was less than 30 seconds. The sampling schedule followed 
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during the efficiency testing is summarized in Table 1. Effluent and background samples were 
collected in clean lL containers supplied by IAS. 

Three sediment feed samples were collected during each run to confirm the sediment feed rate, 
one sample at the start of dosing, one sample in the middle of the test run and one sample just 
prior to the conclusion of dosing. Each sediment feed rate sample was a minimum of 100 mL and 
collected in a clean 500 mL sample container, also supplied by IAS. Sediment sampling was 
timed to the nearest 1/lOth of a second using a calibrated stopwatch and samples were weighed 
to the nearest milligram. 

Table 1 Removal Efficiency Sampling Frequency 

Auger 
Drain down Time Volume Feed Sed. Feed Effluent Background 

Mass* Rate Sample Sample 
(DD) 

(minutes) (gal.) (lbs) 
Sample 

0 0 0.00 
1 130 0 .22 1 

3 390 0.65 
c 
::J 
'-

5 650 1.08 1 1 ..... 
"' Q) 

7 910 1.52 ..... 
Q) 

9 1,170 1.95 ..c ..... 
'+-

11 1,430 2.39 2 0 ..... 
13 1,690 2.82 

'-ro 
c.. 

15 1,950 3.25 2 .!!! 
..c 

17 2,210 3.69 ..... 
llO 

19 2,470 4.12 3 2 c 
·;::: 
::J 

21 2,730 4.56 "C 

23 2,990 4 .99 
"C 
Q) 

a. 
25 3,250 5.42 4 E 

3,510 5.86 3 
ro 

27 "' ..... 
29 3,770 6.29 0 

z 
31 4,030 6.73 5 3 
33 4,290 7.16 

End of Test Run. Drain down period begins. Two drain down samples taken at evenly spaced 
volumes. 

*Excluding mass removed during test sediment sampling 

Two drain down samples were collected at the end of each removal efficiency run based on evenly 
spaced volumes; one at about 15 gallons and one at 30 gallons, to estimate the amount of sediment 
lost during the drain down period. As the filter had no sump, the drain down period lasted Jess 
than I minute during the first test runs when there was little sediment in the filter. However, this 
did increase as sediment accumulated in the UUF over time to about 4 minutes. 
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3.4 Sediment Mass Loading Testing 

The Sediment Mass Loading Capacity testing of the filter is a continuation of the Removal 
Efficiency testing, after the water elevation exceeded the bypass (height of the filter), which is 18-
inches for this UUF model. Except for the flow rate and influent concentrations, all aspects of the 
test procedures remained unchanged. The influent sediment concentration was increased but was 
limited due to the maximum discharge rate of the auger. On test run #10, the water elevation 
recorded was 16-inches, only 2-inches less than bypass. Removal efficiency testing was concluded, 
and the flow rate reduced to 90% of the treatment flow rate, or 117 gpm, for the remaining sediment 
mass load test runs. At the lower flow rate, the target maximum influent concentration for the 
remaining sediment mass load tests was 225 mg/L. An additional four test runs were completed 
prior to water elevations reaching 18 inches. 

3.5 Scour testing 

Testing at 200% (260 gpm) of the treatment flow rate was completed as described in the test protocol. 
On-line stormwater treatment systems, like the UUF, function with an internal bypass to route all 
conveyed flows without the use of an external bypass or other upstream diversion. The test is 
designed to demonstrate that the MTD will not resuspend and discharge previously captured 
sediment above 20 mg/L, which is the effluent concentration discharge limit for on-line applications. 

Without removing any captured sediment from the previous performance test runs, three sequential 
scour tests were conducted. The first scour test was at 130 gpm or 100% of the TTFR (Tested 
Treatment Flow Rate) and the remaining two at 260 gpm. The second scour test, or first attempt to 
run a minimum 30-minute test at 260 gpm was unsuccessful. The capacity of the first 3-inch pump 
with VFD was exceeded and stopped pumping after 5 minutes. Only four effluent samples and three 
background samples were taken. An additional storage tank and pump was added to the filter's 
discharge to return flow directly to the Constant Head Supply Tan1<. The third scour test was 
successfu l with both the Clean Water Tank and pump combined with the additional discharge tank 
and pump. 

Both successful scour test runs included a 5-minute ramp-up period to reach the tested scour flow 
rates. The flow rates remained constant while 15 effluent samples were collected every two minutes. 
Eight evenly spaced background samples were taken throughout the duration of the first scour test. 
No background samples were taken during the second 260 gpm scour test since previous testing had 
demonstrated that background sediment concentration was < 1 mg/L. Accordingly, effluent 
concentrations were not adjusted, which is considered conservative. 

4. Performance Claims 

Following the, "New Jersey Department of Environmental Protection Laboratory Protocol to 
Assess Total Suspended Solids Removal by a Filtration Manufactured Treatment Device, " dated 
January 25, 2013", and using test sediment #10 silica sand from AGSCO Corporation, the 
following performance claims have been demonstrated: 

Verified Total Suspended Solids (TSS) Removal Rate 

Based on the laboratory testing conducted, the UUF DI 1616N-304-150M, having dimensions 16 
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inches square and 18 inches in height, can achieve an overall removal efficiency of 99.5% ofTSS 
with a PSD between 53 microns and 300 microns, with average dso=l l 7µm. 

Maximum Treatment Flow Rate (MTFR) 

As tested, the VUF DI 1616N-304-l50M, with Effective Filtration Treatment Area (EFTA) of 
9.78 ft2, has a MTFR of 130 gpm (loading rate of 13.3 gpm/ft2

) . 

Maximum Sediment Storage Depth 

The UUF DI 1616N-304-1 50M, has a maximum sediment storage depth of 5-inches based on 
maintaining the MTFR while accumulating sediment without exceeding a bypass elevation of 18 
inches. 

Detention Time and Wet Volume 

The UUF DI 1616N-304-150M, does not have a sump or wet volume and does not create a 
tail water condition that can cause longer hydraulic detention times. The maximum volume of the 
tested UUF is 20 gallons, but as observed in testing, the drain down volume can be 50-60 gallons 
depending on the volume of residual water remaining in the system when the pump is turned off. 
The drain down time increases as sediment accumulates but is expected to be less than 5 minutes 
with 6 inches of sediment stored in the filter. Neither the drain down time nor volume influenced 
the test results and as such, does not need to be considered for this type of filter and its intended 
use. 

Sediment Mass Loading Capacity 

The sedimentation mass loading capacity is the mass of captured sediment during all removal 
efficiency and mass load test runs. The sediment mass loading capacity of the UUF DI 1616N-
304-150M, was determined to be 90.5 lbs. 

On-line/Off-line Applications 

The UUF DI 1616N-304-150M will not resuspend and release previously captured sediment that 
will cause the effluent concentration to exceed 20 mg/L for flow rates less than 200% of the MTFR 
or 260 gpm. 

Maximum Allowable Inflow Drainage Area 

The maximum allowable inflow drainage area wi ll vary depending on many factors like: rainfall 
characteristics (intensity, duration, frequency, inter-event dry period, etc.), the project site, 
topography, pollutant characteristics and loads, etc. The UUF is intended for source control of 
surface runoff and is used upstream of retention/detention systems or other practices that limit their 
discharge flows and can have large drainage catchment areas. Similar to many flow-through 
treatment practices, the maximum inflow drainage area will be determined by the peak water quality 
flow rate (Qwq) method (Example: Rational Method), that is directly proportional to the drainage 
area, and the MTFR; where, the Qwq::; MTFR. Generally, the hydraulic limitations of standard catch 
basin design and drainage area wi ll apply and more fi lters per acre will result in lower annual loading 
rates and fewer filter service events. 
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5. Supporting Documentation 

The NJDEP Procedure (NJDEP 2013a) for obtaining verification of a stormwater manufactured 
treatment device (MTD) from the New Jersey Corporation for Advanced Technology (NJCA T) 
requires that "copies of the laboratory test reports, including all collected and measured data; all 
data from performance evaluation test runs; spreadsheets containing original data from all 
performance test runs; all pertinent calculations; etc." be included in this section. This was 
discussed with NJDEP and it was agreed that as long as such documentation could be made 
available by NJCAT upon request that it would not be prudent or necessary to include alt this 
information in this verification report. 

5.1 Removal Efficiency and Mass Loading Capacity Results 

A total of 10 removal efficiency test runs were completed and except for test run # 1 (Refer to 
"Average Influent Concentrations"), all were in accordance with the NJDEP filter protocol. 
Following the first 10 removal efficiency tests, the MTFR was reduced by 10%, followed by another 
four test runs to determine the mass load capacity. The target MTFR and influent sediment 
concentration were 130 gpm and 200 mg/L, respectively. The results from all 10 test runs were 
used to calculate the overall removal efficiency of the UUF. The removal efficiency was 99.5% 
for all 14 test runs. 

Flow Rate 

Flow rates were manually measured and recorded by reading the mag meter for all test runs except 
test run 1, scour test run 1 and scour test run 3. Manual readings were needed for runs 2-14 because 
the data logger was being interrupted while attempting to calibrate water elevation sensors and were 
recorded once every minute to the nearest 1/101h of a gpm. For the three test runs successfully 
recorded by the data logger, flow rates were recorded twice every minute. The flow rate 
variability for all test runs was less than 1.4% and had a COV (coefficient of variation) of 
<0.006 (Table 2a and Table 2b). 

The flow data has been summarized in Table 2a and 2b, including compliance to the QA/QC 
acceptance criteria. The average flow rate for all 10 removal efficiency runs was 130.6 gpm, and 
117 .5 gpm for the remaining four mass load tests. 
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Table 2a Removal Efficiency Test Runs-Flow Rates, Temperature, Water Elevation 

Target Avg. Max. Max. Less than 
Flow Flow % Var. COY Max. Temp Water bypass 

Test Rate Rate Std. % ~ 10% <.03 Temp ~goop Elevation weir? 

Run (gpm) (gom) Dev. Var. (YIN) COY (YIN) (of) (YIN) (inches) (YIN) 

l 130 13 l.8 0.7636 1.38% y 0.006 y 60.0 y 5.0 y 

2 130 130.4 0.4673 0.31% y 0.004 y 60.5 y 7.0 y 

3 130 130.2 0.5036 0.15% y 0.004 y 60.l y 10.0 y 

4 130 130.5 0.4946 0.38% y 0.004 y 58.5 y 11.0 y 

5 130 130.3 0.47 17 0.23% y 0.004 y 59.3 y 12.0 y 

6 130 130.8 0.7739 0.62% y 0.006 y 58.6 y 12.3 y 

7 130 130.4 0.4375 0.31% y 0.003 y 60.3 y 13.0 y 

8 130 130.4 0.4638 0.31% y 0.004 y 59.2 y 14.3 y 

9 130 130.6 0.3621 0.46% y 0.003 y 58.5 y 15.3 y 

10 130 130.4 0.4338 0.3 1% y 0.003 y 59.2 y 16.0 y 

Avg. 
FlowRate = 130.6 

Table 2b Mass Load Test Runs - Flow Rates, Temperature, Water Elevation 

Target Avg. Max. Max. Less than 
Flow Flow %Var. cov Max. Temp Water bypass 

Test Rate Rate Std. % ~ 10% <.03 Temp ~goop Elevation weir? 
Run (gpm) (gpm) Dev. Var. (YIN) COY (YIN) (of) (YIN) (inches) (YIN) 

l J 11 7 117.5 0.3812 0.44% y 0.003 y 59.6 y 15.3 y 

12 117 117.5 0.4138 0.41% y 0.004 y 59.8 y 16.5 y 

13 117 ll7.4 0.5599 0.37% y 0.005 y 60.8 y 17.0 y 

14 l J 7 l J 7 .5 0.3889 0.43% y 0.003 y 59.9 y 17.8 y 

Avg. 
Flow Rate = 117.5 

Sediment Addition 

The target sediment concentration was 200 ± 20 mg/L with a COY less than 0.10. Each test run 
included three I-minute samples to verify the sediment feed rates complied. All sediment feed 
sample weights were measured by IAS Laboratories using certified scales to the nearest milligram. 
Tables 3a and 3b summarize feed sample times, weights and rates. All sediment feed rate criteria 
were met. Visual observations by the third-party independent observer after each run confirmed 
that none of the sediment remained on the streetscape. 

The data obtained from the sediment feed rate sampling is strictly used for quality assurance related 
to the injection feed rate throughout the test runs. Inlet concentrations for each test run are based 
on the initial sediment in the auger minus the sediment remaining in the auger, less what is removed 
for feed rate sampling, or the total feed sample mass. 
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Table 3a Sediment Feed Data 

Total Total 
Run Feed Sample Feed Calibration Feed Sample Feed 

Duration Sample Mass Sample 
(seconds) Time Mass 

Time 1 15 27 
(min) (mins) (grams) (grams) (grams) (grams) 

1 60.0 60.0 60.0 3.00 101.011 100.244 102.714 304 
2 60.0 60.0 60.0 3.00 98.765 101.777 101.478 302 
3 60.0 60.0 60.0 3.00 101.531 102.019 102.984 307 
4 60.0 60.0 60.0 3.00 99.347 101.316 102.184 303 
5 60.0 60.0 60.0 3.00 99.329 100.001 100.357 300 
6 60.0 60.0 60.0 3.00 99.935 104. 184 101.469 306 
7 60.0 60.0 60.0 3.00 99.644 99.729 100.762 300 
8 60.0 60.0 60.0 3.00 98.084 l 02.590 99.074 300 
9 60.0 60.0 60.0 3.00 98.542 100.027 98.837 297 
10 60.0 60.0 60.0 3.00 96.963 100.627 100.213 298 

11 * 60.0 60.0 60.0 3.00 98.337 98.938 101.528 299 
12* 60.0 60.0 60.0 3.00 97.502 99.690 100.536 298 
13* 60.0 60.0 60.0 3.00 96.556 98.611 100.167 295 
14* 60.0 60.0 60.0 3.00 98.212 99.475 100.641 298 

Table 3b Sediment Feed Rate Data 

Run Feed Rates (g/min) Avg. SD COY Compliant 
(<0.1) 

1 15 27 (g/min) (g/min) (Y/N) 

1 101 100 103 101 1.26 0.01 y 

2 99 102 10 I 101 1.66 0.02 y 

3 102 102 103 102 0.74 0.01 y 

4 99 101 102 101 1.45 0.01 y 

5 99 100 100 100 0.52 0.01 y 

6 100 104 101 102 2.15 0.02 y 

7 100 100 101 100 0.62 0.01 y 

8 98 103 99 100 2.37 0.02 y 

9 99 100 99 99 0.79 0.01 y 

10 97 101 100 99 2.01 0.02 y 

11 98 99 102 100 1.70 0.02 y 

12 98 100 101 99 1.57 0.02 y 

13 97 99 100 98 1.81 0.02 y 

14 98 99 101 99 1.21 0.01 y 
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Effluent and Background Sampling 

To assess the removal efficiency for each test run, five effluent and three background samples were 
taken. Sampling times and concentrations for both the effluent and background samples are provided 
in Table 4. The discrete effluent and background concentrations are averaged, although all 
concentrations were less than the reporting limit, or 1 mg/L. For removal efficiency calculations, the 
background concentrations were assigned 0 mg/L and the effluent concentrations assigned 1 mg/L. 
The average adjusted effluent concentration accounts for any background concentration. 

Run 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Table 4 Effluent and Background Concentration Data 

Avg. 
Sample Time (minutes) Background 

TSS 
5 11 19 25 31 (mg/L) 

Effluent TSS ND ND ND ND ND 

Background* TSS ND ND ND <1 

Effluent TSS ND ND ND D ND 

Background* TSS ND ND ND < I 

Effluent TSS ND ND ND ND ND 

Background* TSS ND ND ND < I 

Effluent TSS ND D ND ND ND 

Background* TSS ND ND ND < I 

Effluent TSS ND ND ND ND ND 

Background* TSS ND ND ND < I 

Effluent TSS D ND ND ND ND 

Background* TSS ND ND D <1 

Effluent TSS ND ND ND ND ND 

Background* TSS ND ND ND < I 

Effluent TSS ND ND ND ND ND 

Background* TSS ND ND ND <I 

Effluent TSS ND ND ND ND ND 

Background* TSS ND ND ND < I 

Effluent TSS ND ND ND ND ND 

Background* TSS D ND ND <l 

Effluent TSS ND ND ND ND ND 

Background* TSS ND ND ND < l 

Effluent TSS ND ND ND ND ND 

Background* TSS ND ND ND <l 

Effluent TSS ND ND ND D ND 

Background* TSS ND ND ND < l 

Effluent TSS ND ND ND ND ND 

Background* TSS ND ND ND <l 

*Five effluent samples taken at 5, 11 , 19, 25 and 3 1 minutes 
*Three background samples taken at 5, 19 and 31 minutes 

Background 
:='20 mg/L 

(YIN) 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

*Runs 1-1 0 = Removal Efficiency Test Runs, Runs 11-14 = Mass Load Test Runs 
*ND = non-detect. Minimum reporting limit (MRL) = l mg/L. 

Avg. 
Avg. Adjusted 

Effluent Effluent 
TSS TSS 

(mg/L) (mg/L) 

<1 <1 

<l <) 

< l < l 

< l <] 

< l <1 

< I <l 

< l <] 

< I < I 

< I < ] 

< I <l 

< ] <l 

< l < I 

<1 <l 

< I < I 
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Filter Drain Down 

The tested UUF has a post-operation drain down that varies depending on the volume of water 
and sediment in the filter when the drain down begins. The filter does not create a tailwater or 
impact storage of water in the upstream piping or streetscape. However, as mentioned earlier, the 
drain down volume includes any residual water remaining in the system at the time when the pump 
is turned off. 

The drain down volume was measured by diverting flow to a storage barrel when the pump was 
turned off. Some variability in measuring the volumes was caused by the inaccuracy of diverting 
the flow to the storage barrel exactly when the pump was stopped and given most of the drain 
down volume occurred in the first 30 seconds. The drain down time was measured from when the 
pump was turned off until the volume in the storage barrel "stopped increasing". Often there was 
still a trickle as the sed iment in the filter continued to drain out. 

The two drain down samples were taken approximately when the volume was at one-third and 
two-thirds of the total volume discharged. Samples were sent to IAS Laboratories to determine 
the drain down concentrations. Accounting for any background concentrations, the mass of 
sediment lost during the drain down period was calculated. 

All drain down measurements are provided in Table 5. As shown, all concentrations were ND 
and reported as <1 mg/L. As was done for the ND concentrations measured for the effluent 
samples, the drain down concentrations were also conservatively assumed to be 1 mg/L. 

Table 5 Drain Down (DD) Results 

Avg. 
Total Avg. Avg. Adj. 

Total DD DD DD DD Background DD Mass 
Run Time Volume TSS TSS TSS TSS DD 

(minutes) (gallons) (mg/L) (grams) 

<l 
1 3.07 24 <l 

<1 <l <1 <1 

<l 
2 3.27 45 <I 

<1 <l < I <l 

<1 
'"' .) 3.lO 45 <1 

<l <I <1 <l 

<l 
4 4.1 2 47 <1 

<l <1 <1 < I 

<l 
5 3.73 46 <I 

<1 <I <1 <1 

<l 
6 3.98 47 <I 

<1 <I <1 <1 

<) 
7 3.92 51 <l 

<1 <l <I <I 

<1 
8 4.15 52 <1 

<1 <1 <1 <] 
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9 4.43 
< l 

53 
< I 

<l < l <l <1 

<1 
10 4.53 56 

<1 
<1 <l < I <l 

<1 
11 4.62 51 

<1 
<1 < l <1 < I 

12 4.85 51 
< I 

<1 
< l < l <1 < l 

< l 
13 4.92 51 

<1 
<1 <1 < l <1 

<1 
14 5.22 51 

< l 
<l <1 <1 <l 

Influent and Effluent Flow Volumes 

Table 6 includes the influent, drain down and effluent volumes for each test run . These are used for 
calculating the average influent concentrations as well as influent, drain down and effluent mass of 
sediment entering and leaving the fi lter. Because each test run was 33 minutes, including a 3-minute 
feed rate sampling period, the time when sediment is being injected into the influent flow stream is 
30 minutes. The product of average flow rate for each test run and the sediment injection time is 
used to calculate the influent volume. The effluent volume is calculated from the difference between 
the influent volume and drain down volume, rounded to the nearest gallon. 

Table 6 Drain Down (DD) Results 

Total 
Feed 

Test Rate Sediment 
Run Run Sampling Injection Average 

Duration Duration Time Flow Influent DD Effluent 
(min) (min) (min) Rate Volume Volume Vol ume 

33 mins ::;3 min ~:30 min (gpm) (gallons) (gallons) (gallons) 

1 30.0 3.00 27.0 13 1.8 3,558 24 3,534 
2 33.0 3.00 30.0 130.4 3,912 45 3,867 

3 33.0 3.00 30.0 130.2 3,907 45 3,862 
4 33.0 3.00 30.0 130.5 3,915 47 3,868 
5 33.0 3.00 30.0 130.3 3,908 46 3,862 

6 33.0 3.00 30.0 130.8 3,923 47 3,876 

7 33.0 3.00 30.0 130.4 3,913 51 3,862 
8 33.0 3.00 30.0 130.4 3,911 52 3,859 
9 33.0 3.00 30.0 130.6 3,917 53 3,864 
10 33.0 3.00 30.0 130.4 3,913 56 3,857 

11 * 33.0 3.00 30.0 117.5 3,526 51 3,475 

12* 33.0 3.00 30.0 117.5 3,524 51 3,473 

13* 33.0 3.00 30.0 117.4 3,523 51 3,472 
14* 33.0 3.00 30.0 117.5 3,525 51 3,474 
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Removal Efficiency Calculations 

The removal efficiency for each test run is calculated using a mass balance approach that evaluates 
the mass injected into the UUF less the mass leaving the filter. The total mass of test sediment 
entering the filter is a weighed measurement that is the difference between the mass of test sediment 
placed in the auger and what is removed at the end of each test run less the mass removed for the 
three feed rate samples. Table 7a and Table 7b summarize the results of the mass removal rate 
calculations. 

As described in Section 3.2, the initial mass of sediment used for each test run was pre-weighed in 
5-gallon pails, to the nearest 1/101

h of a pound, by IAS using their certified scales. Sediment removed 
from the auger at the end of each test run was returned to IAS to determine the final mass remaining 
in the auger, which includes what was removed for sediment feed rate sampling. IAS also determined 
the PSD and moisture content of the sediment in each pail. The average moisture content from all 
the test sediment samples was 0.05%, but the moisture content from each pail was used to adjust the 
total mass injected by the auger. The Influent Mass (adjusted for moisture) is the difference between 
the total mass injected by the auger and the total feed rate sample mass, as reported in Table 7a. 

The effluent mass for each test run is calculated from the product of the average (background) 
adjusted effluent concentration and effluent volume. The mass of sediment leaving the filter during 
the drain down period is the product of the average (background) adjusted drain down concentration 
and effluent volume, as reported in Table 7b. The total mass captured is determined from the 
difference between the influent mass (mass entering the filter) and the calculated sum of effluent and 
drain down mass (mass leaving the filter). For the initial 10 removal efficiency test runs, 64. 7 lbs of 
test sediment was added to the filter and 64.4 lbs of test sediment was captured. Within the accuracy 
limit of the test, the removal efficiency of each of the test runs # 1-14 and the cumulative removal 
efficiency of all test runs was 99.5%. 

Removal efficiency of each test run was calculated as follows: 

. Mass Captured 
Removal efficiency = x 100% 

Influent Mass 

Where: 

Mass Captured= Influent Mass - Effluent Mass - Draindown Mass 

Influent mass = (Inital mass in auger - Final mass in auger) x (1 - moisture percent) 

Effluent mass= Average adjusted effluent TSS concentration x effluent volume 
Average adjusted effluent TSS cone.= Average Effluent TSS cone. -Average Background TSS cone. 
Effluent volume = Influent volume - Drain down volume 
Tnfluent volume = Average flow rate x Sediment injection time 
Sediment injection time = Test run duration - total feed rate sampling time 

Drain down mass = Average Adjusted drain down TSS concentration x Drain down volume 
Average adjusted drain down TSS cone.= Average drain down TSS cone. -Average Background TSS cone. 
Drain down volume = Measured during drain down 
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Table 7a Influent Mass Results 

Initial Final Total Mass Moisture Total Feed 
Mass in Mass in injected by Corrected Sample Influent 

Test Auger Auger Auger Influent Mass Mass 
Run Mass 

(lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 

1 51.5 44.2 7.30 7.30 0.670 6.63 
2 51.4 44.2 7.20 7.20 0.666 6.53 
3 52.0 44.7 7.30 7.30 0.676 6.62 
4 51.3 44.2 7.10 7.10 0.668 6.43 
5 50.9 43.8 7.10 7.10 0.661 6 .43 
6 51.3 44.2 7.10 7.10 0.674 6.42 
7 51.2 44. l 7. 10 7.10 0.662 6.43 
8 51.1 44.1 7.00 7.00 0.661 6.33 
9 52.0 44.9 7. 10 7.10 0.656 6.44 
10 5 1.7 44.6 7. 10 7.10 0.657 6.44 

Total: 64.7 
11 39.3 32.2 7.10 7.10 0.659 6.44 
12 39.4 32.3 7.10 7.10 0.656 6.44 
13 39.5 32.4 7.10 7.10 0.651 6.44 
14 39.2 32. l 7. 10 7. 10 0.658 6.44 

Total: 25.8 

Table 7b Removal Efficiency Results 

Drain Test Run Cumulative Cumulative Cumulative 
Influent Effluent down Mass Removal Influent Mass Removal 

Test Mass Mass Mass Captured Efficiency Mass Captured Efficiency 
Run (lbs) (lbs) (lbs) (lbs) (%) (lbs) (lbs) (%) 

1 6.63 0.03 0.00 6.60 99.6% 6.63 6.60 99.6% 
2 6.53 0.03 0.00 6.50 99.5% 13.2 13.1 99.5% 
3 6.62 0.03 0.00 6.59 99.5% 19.8 19.7 99.5% 
4 6.43 0.03 0.00 6.39 99.5% 26.2 26.1 99.5% 
5 6.43 0.03 0.00 6.40 99.5% 32.6 32.5 99.5% 

6 6.42 0.03 0.00 6.39 99 .5% 39. l 38.9 99.5% 
7 6.43 0.03 0.00 6.40 99.5% 45.5 45.3 99.5% 
8 6.33 0.03 0.00 6.30 99.5% 51.8 5 l.6 99.5% 
9 6.44 0.03 0.00 6.4 1 99.5% 58.3 58.0 99.5% 

10 6.44 0.03 0.00 6.41 99.5% 64.7 64.4 99.5% 

Total: 64.7 0.32 0.00 64.4 99.5% 

11 6.44 0.03 0.00 6.4 1 99.5% 7 1.1 70.8 99.5% 
12 6.44 0.03 0.00 6.4 l 99.5% 77.6 77.2 99.5% 
13 6.44 0.03 0.00 6.42 99.6% 84.0 83.6 99.5% 
14 6.44 0.03 0.00 6.4 1 99.5% 90.5 90.0 99.5% 

Total: 25.8 0.12 0.00 25.6 99.5% 
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Sediment Mass Load Test Results 

The Sediment Mass Loading Capacity of the UUF was determined after the first 10 removal 
efficiency test runs, when the water elevation in the UUF was 2-inches less than the height of the 
UUF. The flow rate was reduced to 90% of the treatment flow rate or 117 gpm and an additional 
four test runs were completed prior to water elevations reaching 18 inches, at which point testing 
was stopped. The target influent concentration was increased as much as possible, wh ich was 225 
mg/L ± 10%, due to the auger feed rate limit. For all fourteen test runs, 90.5 lbs of test sediment 
was added to the filter and 90.0 lbs of test sed iment was captured. 

Water elevations in the filter were manually recorded for each test run. A plot of the maximum 
water elevation recorded for each of the fourteen test runs as the mass of test sediment increases 
in shown in Figure 5. A decrease in elevation was observed on the 11 th test run after the flow rate 
was decreased by 10%. Other than this point, there is a constant increase as sediment accumulates 
in the filter indicating that the filter has less open area for flow to pass thorough. 
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1 Influent = 225 mg/L 
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Figure 5 Influence of Mass Load on Water Elevations 

Average Influent Concentrations 

The average influent concentration for each test run is calculated as the quotient of the influent mass 
and water volume during dosing. Calculation of these quantities have been previously described 
and are included in Table 8. The influent concentrations for removal efficiency testing can vary 
between 180 mg/Land 220 mg/Lor ± 10%. With the auger injecting at its maximum capacity, and 
the reduced flow rate during mass load test runs # 11-14, the target influent concentration during 
mass load test runs was 225 mg!L ± l 0%. Excluding the first test run, all influent concentrations 
are within 3.1 % and are in compliance with the test protocol. Test run #1 was shorter than planned 
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due to available storage volume needed to keep water elevations in the supply tank constant. It was 
not excluded from the removal efficiency test results given all other test runs achieved greater than 
99% capture and its exclusion would not have influenced the resu lts. 

Table 8 Influent Concentrations 

Avg. Influent 
Influent Influent Influent Influent TSS 

Test Mass Volume TSS Cone. Variability Compliant 
Run (lbs) (gallons) (mg/L) (%) (YIN) 

1 6.63 3,558 223 11.5% N 
2 6.53 3,912 200 0.00% y 

3 6.62 3,907 203 1.50% y 

4 6.43 3,915 197 1.50% y 

5 6.43 3,908 197 1.50% y 

6 6.42 3,923 196 2.00% y 

7 6.43 3,913 197 1.50% y 

8 6.33 3,911 194 3.00% y 

9 6.44 3,917 197 1.50% y 

10 6.44 3,913 197 1.50% y 

Total: 64.7 39,172 
Averae:e: 200 0.04% y 

11 6.44 3,526 219 3.00% y 

12 6.44 3,524 219 3.00% y 

13 6.44 3,523 219 3.00% y 

14 6.44 3,525 219 3.00% y 

Total: 25.8 14,098 
Averae:e: 219 3.00% y 

5.2 Scour Testing Results 

As described in Section 3.2, scour testing was completed to determine the maximum on-line flow 
rate. Results from three sequential test runs are shown in Tables 9a, 9b, and 9c. Each test run was 
33 minutes in duration and included a 5-minute ramp-up period used to reach the target flow rate. 
The average flow rate and COY does not include the first two flow readings. 

Given the maximum water elevation recorded during the last mass load test run # 14, which was only 
slightly below the bypass weir, the flow rate for the first scour test remained the same, at 130 gpm. 
Very little bypass or sediment was observed in the effluent during the first scour test. Consequently, 
a second scour test run was attempted at 200% of the MTFR, or 260 gpm, but was terminated due to 
insufficient flow capacity needed to maintain constant head on the supply pump. Following some 
changes to the lab set-up, the scour test at 260 gpm was repeated. Given potable water was used for 
scour tests and previous tests indicated background concentrations< 1 mg/L, no samples were taken 
during this test run. Results show that the fifteen discrete effluent concentrations for scour test three 
were al I less than 20 mg/L, with an average 7 .5 mg/L, demonstrating minimal re-suspension at 200% 
of the MTFR. 
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Table 9a Scour Test #J -130 gpm 

Quality 
Quality E ffluent Back- Adj. Check 

Time Flow Rate Max. Check TSS ground Efflue nt '.S20 
Temp ~OF TSS TSS mg/L 

Sample Target Actual Mean Std. COY 

(min:sec) (gpm) Dev. (Of ) (YIN) (mg/L) (YIN) 

1:00 26 26 No samples taken during ramp up per 

3:00 78 78.4 Ramp-up Period protocol 

1 5:00 130 130.1 < I < I < I y 

2 7:00 130 130.4 < I < I y 

3 9 :00 130 130.3 <1 < I < I y 

4 11:00 130 130.1 < I < I y 

5 13:00 130 13 l.3 < l < I < I y 

6 15:00 130 130.3 <l < I y 

7 17:00 130 129.8 130.3 0.384 0.003 59.5 y < I < I < I y 

8 19:00 130 130.5 < I < l y 

9 21 :00 130 130.4 <l < I < l y 

10 23:00 130 130.5 < I < I y 

11 25:00 130 130. J < l < ] < I y 

12 27:00 130 129.7 <l < I y 

13 2 9:00 130 130.3 < I < I < I y 

14 3 1:0 0 130 129.9 < I < l y 

15 33:02 130 130.6 < l < 1 < I y 



Table 9b Scour Test #2 -260 gpm 

Time Flow Rate Max. Quality Effluent Dack- Adjusted Q uality 

Target Actual Mean Std. cov Temp Check TSS ground Efflue nt Check 

Dev. (SD/mean) :S80F TSS TSS szo 
(SD) mg/L 

Sample (min :sec) (gpm) (Of) (YIN) (mg/L) (YIN) 

1:00 52 54.0 No samples taken during ram p up per protocol 

3:00 156 156.0 Ramp-up Period 

1 5:00 260 260.0 <I <I <I y 

2 7:00 260 <l <I y 

3 9:00 260 <I <I <I y 

4 I 1:00 260 <l <l y 

5 13:00 260 
Test Terminated due to pum p#2 not 59.5 y 

6 15:00 260 o perating > - 220 gpm 
7 17:00 260 Water elevation dropped in supply 
8 19:00 260 tank 

Test Terminated 

9 2 1:00 260 No Flow Data Available after 5 
Pump#2 Exceed Capacity 

No samples taken after ll minutes. 
10 23:00 260 minutes. 

11 25:00 260 

12 27:00 260 

13 29:00 260 

14 31:00 260 

15 33:00 260 



Table 9c Scour Test #3 - 260 gpm 

Flow Rate Max. Quality Effluent Back- Adjusted Quality 
Temp Check TSS ground Effluent Check 

Time Target Actual Mean Std. cov :'580F Tss· TSS '.520 

Sample Dev. mW'L 
(min:sec) (gpm) (Of) (YIN) (mg/L) (YIN) 

1:00 52 48.4 Ramp-up Period No samples taken during ramp up per 

3:00 156 155 .0 protocol 

I 5:00 260 257.8 2 0 2 y 

2 7:00 260 262.8 < I l y 

3 9:00 260 26 1.2 5 0 5 y 

4 11:00 260 262.3 I I y 

5 13:00 260 26 1.1 7 0 7 y 

6 15:00 260 260.0 260.6 1.22 0.005 59.S y 4 4 y 

7 17:00 260 260.5 6 0 6 y 

8 19:00 260 259.9 17 17 y 

9 21:00 260 260.3 6 0 6 y 

10 23:00 260 259.9 15 15 y 

11 25:00 260 260.7 16 0 16 y 

12 27:00 260 260.0 8 8 y 

13 29:00 260 261.4 14 0 14 y 

14 3 1:00 260 26 1.S 3 3 y 

15 33:02 260 259.4 8 0 8 y 

*No background samples taken since all previous BG samples < l mg/L. 



6. Maintenance 

Maintaining the UUF DI 304-1 SOM catch basin filter inserts is required for sustaining hydraulic 
performance and pollutant removals. It does require planning but is intended to be very simple and 
inexpensive. All drop-in filter inserts are installed (suspended) in catch basin structures from a collar 
that is placed under the inlet grate. Once the grate has been removed, there will be full access to trash, 
sediment or debris that has been captured in the filter insert. Following removal of captured materials, 
the grate is replaced, and the materials disposed as required by local authorities or regulations. No 
confined space entry is necessary, and no intemaJ components need to be removed or 
replaced. Materials captured by the filter that are allowed to dry during long dry periods may harden, 
which can cause the filter to partially blind if not properly maintained. Should the filter blind and 
cleaning beyond simple removal of material be required, the UUF filter insert can be removed from the 
catch basin and cleaned above grade. The frequency of maintenance will vary and if possible, should 
be 'determined by inspections that are part of a larger stormwater drainage systems' maintenance 
program. 

Planning Considerations 

Safety is the most important consideration before inspecting and removing pollutants from the UUF. 
Urban stormwater drainage structures are often installed along roadside curbs or in parking lots with 
limited space. Consider plans for: 

• Safety clothing and gear- reflective vests, glasses, steel-toed shoes, gloves 

• Allowing personnel space to remove and temporarily store surface grates 

• Maneuvering and parkjng maintenance vehicles 

• Equipment for directing traffic and pedestrians - safety cones or barriers and use of appropriate 
s1gnage 

• Equipment for removing the grates (Example: Grate Lifter) 

• Tools to loosen consolidated sediment and debris covering the grate 

• Storing and disposal of pollutants 

Inspection Procedures 

l . Locate the catch basins to inspect and refer to the planning considerations li sted above. 
2. Remove and dispose of any materials blocking the grate openings. 
3. Using a light if needed or remove the surface grate to: 

• Take photographs 
• Observe & record the depth of accumulated sediment, trash and debris 

4. Complete an inspection form. Record catch basin ID, depth and date. 
5. Replace the surface grate if it was removed. 
6. Schedule maintenance (clean out) if filter insert is more than half full. 

Maintenance Procedures 

1. Refer to planning considerations and ideally, only clean out when it is not raining. 
2. Contact Ab Tech Industries for an authorized service provider. 
3. Remove surface grate. 
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4. Use equipment, like a Vactor Truck that can power wash and vacuum. 
5. Power wash surface area around the inlet and in the filter to loosen any consolidated sediment 

and debris. 
6. Using the vacuum, suck out trash, foliage and sediment. 
7. Pressure wash the sides and bottom of the filter insert to remove captured materials. 
8. Repeat steps 6 & 7 until the all the captured materials have been removed. 
9. Replace the grate and ensure it is flush with the finished grade. 

7. Scaling 

Based on the verified test results and loading rate of 13.3 gpm/ft2
, a "Normal" filter height of 18-inches, 

or "Half' filter height of I 0-inches, and total screen filtration treatment area, other model size 
examples are provided in Table 10. 

Table 10 UUF DI 304-lSOM Filter Models 

Total 
Filter Screen Sediment 

Dimensions Surface Storage Treatment Loading 
Model* (inches) Area Depth Flow Rate Rate 

L w H ft2 inches gpm gpm/ft2 

DI 1212H-304-150M 12 12 10 4.33 " .) 58 13.3 

DI 1414H-304-150M 14 14 10 5.25 3 70 13.3 
~ DI 1420H-304-l 50M 14 20 10 7.50 3 100 13.3 0 

~ DI 1616H-304-150M 16 16 10 6.22 3 83 13.3 .c 
r:/) 

Dl 2020H-304- l 50M 20 20 10 8.33 3 111 13.3 

Dl l 632H-304- l 50M 16 32 10 12.4 3 165 13.3 

DI 1212N-304-150M 12 12 18 7.00 5 93 13.3 

DI 1414N-304-150M 14 14 18 8.36 5 111 13.3 
P.. 
<!) DI 1420N-304-150M 14 20 18 11.9 5 159 13.3 
<!) 

DI 1616N-304-150M 16 16 18 9.78 5 130 13.3 a 
DI 2020N-304- l 50M 20 20 18 12.8 5 170 13.3 

DI 1632N-304-150M 16 32 18 19.6 5 260 13.3 

*Not all models are shown. Custom models are available. 

8. Statements 

The following signed statements from the manufacturer (AbTech), third-party observer (Kimberwerks) 
and NJCA Tare required to complete the NJCA T verification process. 
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t,bTech 
Loooer o4 Stormwater PvnltcattOn 

Miltth 18. 2020 

Ot. Richard Mf8t!f, Sc:.O., P.£ .. 8CU 
Extculivt Dir ctor 
N.,w Jersey Corporation for .Advantt>d Technology INJCAT) 
clo Ccnt<?r for EnV1ronmnnt11t Sy,t(?m~ 
Sttvens 1n,.tilute of Technology 
One ~s11e Pint on HudlOn 
Hoboken NJ 07030 

Oe.-ir Or Maan, 

AbT~h lndultnes (the manufKturer) ha' tornpl~ed wt1licat10n t•sting for the Ultn Urb11n• 
Filtrr (UUF) modt'I 011616·304·150M .at AbTech'' wtma facility. The ~rlormance as~smt!nt 
and vtrif1cati0n included qu•nt1fyjng the ~1ment rtmOV11 tffictency, the tot1I mus of 
~ed1mrnt taplurcd ;and resulting th<!ngH in headloS\ecS, white Opetating ill it ('011\·llnt fiow rate. 
Add1Uom1lly, high flow rate tMI.> wue conducted to quantifyms the tffWent contfflt~tions 
that .are used u a meuure of the fttt1?r's ability to reu11n preVtout.ty apt1Jted 'M!d1ment, ~l\O 
referred to a.s scour ot wnhou\ 

bcept for the ~pttihed p11rtlde s1ie d1str1b1.1uon. test protocols wert 1n .aordancc w11h the, 
• New Je~ OC?panment of En\l'lronmentaf ProtKttQn (NJOEPJ Ubotatory Protocol to A\~\ 
Total Suspended Solids Remo..,al by a F1ht1t1on M1nufacturtd Trutmcini Oev1ct• 
(January 15. 20U). To ensure compliance with these protocoh. 1 test pfan was 
completed and submitted to NJCAT for revo?w ;Jnd approval, all testing and Hmphng 
collcwon and h.-ndltna w.ls witnessed by 1n approved 1ndependenl Ob$f'rvtr, Mllct 
fClmberlain, P.E of K1mberwer s and all analytics were performed by a tertlfied 
laboratory, IAS laboratories (lAS), located in Phoenu~ Arizona. 

Please t>cc,pt 1hts ten~ as the manuf.tcturers sl.ltement of comph~nce. Spec1f1ully, AbTKh 
ha~ followed 1111 procfdures to ensure th.at tt\t rMulu and performance claims presented n this 
vcrif1utaon report ar~ in comphance with the :standards set forth in thf' u~t protocol 

S1r11:trely, 

~ .. J~ 
David A. S<ott, CPSWO. 
Prognm Oev~opment M~nasl!r 
Ab T t-eh lndu'itries 

4110 N Seott.ldaie Rd . Sti1te 235 Scottldaie. AZ 85251 USA 
? 480 874 4000 E infoQaotedltnc1u1 .. nes com W abeach:ndustr com 
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KimberWerks, Inc. 
P.O. Box 7198 
Rancho Santa Fe, California 92067 
(858) 381-6209 

March 19, 2020 

Richard S. Magee Sc.D ., P.E., SCEE 
Executive Director 
New Jersey Corporation for Advanced Technology 
Center for Environmental Systems 
Stevens Institute of Technology 
Castle Point on Hudson 
Hoboken, NJ 07030 
973-879-3056 (M) 
rsmagee@rcn.com 

Re: Statement of Third-Party Observer 
Performance Verification of the AbTech Industries, Inc. Ultra Urban Filter 
Model UUF Dl1616N-304-150M 

Dr. Magee, 

KimberWerks, Inc. has been engaged by Ab Tech Industries, Inc. (Ab Tech) to act as the third-party 
observer for the Performance Verification Testing of their Ultra Urban Filter Model UUF DI 1616N-
304-150M Filtration Manufactured Treatment Device. Performance Verification testing was 
performed by AbTech personnel under the direction of Mr. David Scott, Program Development 
Manager, and began on February 17th and ended on February 21•1• The Performance Verification 
was performed at AbTech's facility located at 3610 East Southern Avenue, Suite 2, Phoenix, 
Arizona 85040. 

I was personally on site to observe the testing and I remained on site to observe the testing for its 
full duration. It is my professional opinion that the Performance Verification Testing conducted by 
AbTech meets or exceeds the requirements of the New Jersey Department of Environmental 
Protection Laboratory Protocol to Assess Total Suspended Solids Removal by a Filtration 
Manufactured Treatment Device (January 25, 2013) with the noted exception in the report 
regarding the intentional deviation from the Protocol Section 5.8 . (Test Sediment) Particle Size 
Distribution. In addition, I have personally reviewed the data sets. calculations, and conclusions 
associated with the Removal Efficiency and Scour Testing in the NJCAT TECHNOLOGY 
VER/FICA TION: Ultra-Urban® Filter Model UUF Dl1616N-304-150M report by Ab Tech Industries 
dated March 2020 and hereby state they conform to my observations while acting as third-party 
observer. 

Please let me know should you have any questions or need any clarification to these statements. 

Sincerely, 

Mlf~~CPSWQ 
mkimberlain@kimberwerks.com 
(858) 381-6209 
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KimberWerks, Inc. 
P.O. Box 7198 
Rancho Santa Fe, California 92067 
(858) 381-6209 

March 19, 2020 

Richard S. Magee Sc.D., P.E., SCEE 
Executive Director 
New Jersey Corporation for Advanced Technology 
Center for Environmental Systems 
Stevens Institute of Technology 
Castle Point on Hudson 
Hoboken, NJ 07030 
973-879-3056 (M) 
rsmagee@rcn.com 

Re: Third-Party Observer Statement of Disclosure I Disclosure Record 

Dr. Magee, 

In accordance with the Procedure for Obtaining Verification of a Stormwater Manufactured 
Treatment Device from New Jersey Corporation for Advanced Technology (January 25, 2013), 
Section 4. B Conflict of Interest KimberWerks, Inc. would like to inform NJCAT that we have no 
disclosures that would represent a conflict of interest. KimberWerks, Inc. has no personal, 
professional, or f inancial interest in the outcome of the Performance Verification Testing performed 
by AbTech Industries, Inc. and has no personal, professional, or financial interest in AbTech 
Industries, Inc. 

KimberWerks, Inc. is a privately owned Engineering Consulting company that regularly performs 
work in the areas of Civil Engineering, Storm Water, Waste Water, and Potable Water and as such 
has in the past engaged with various Storm Water MTD Manufactures including but not limited to: 
AbTech, Industries, Inc., Prinsco, Hydro International, Advanced Drainage Systems, Forterra 
Building Products, OldCastle Stormwater Solutions, Lane Enterprises, AquaShield, and Jensen 
Stormwater Systems. None of these engagements present a personal, professional, or financial 
conflict of interest as the engagements did not include (and are not limited to): 

• having an ownership stake in any of the companies; 
• receiving commission for selling a MTD for a manufacturer; 
• having a licensing agreement with the manufacturer; or 

receiving funding or grants not associated with a testing program from the 
manufacturer. 

Please let me know should you have any questions or need any clarification to these statements. 

Sincerely, 

Mll~CPSWQ 
mkimberlain@kimberwerks.com 
(858} 381-6209 
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Mr. David Scott 

Center for Environmental Systems 

Stevens Institute of Technology 

One Castle Point 

Hoboken, NJ 07030-0000 

Program Development Manager 
AbTech Industries 
4110 N. Scottsdale Rd., Suite 235 
Scottsdale, AZ 85251 

Dear Mr. Scott, 

March 25, 2020 

Based on my review, evaluation and assessment of the testing conducted on AbTech's Ultra Urban® 
Filter (UUF) model DI 1616N-304-150M at the company 's testing facility in Phoenix, Arizona, 
under the third party oversight of Kimberwerks, the test protocol requirements contained in the 
"New Jersey Department of Environmental Protection Laboratory Protocol to Assess Total 
Suspended Solids Removal by a Filtration Manufactured Treatment Device" (NJDEP Filter 
Protocol) were met with one exception: the sediment test particle size distribution (PSD) was 
coarser than specified in the NJDEP protocol. Consequently, the verification report does not 
qualify for NJDEP certification. 

Test Sediment Feed - The particle size distribution used for this performance assessment was 
coarser than what is specified in the NJDEP test protocol but may be considered suitable for the 
intended application depending on the water quality objectives. In general, the test sediment was 
larger than 53 microns and less than 300 microns and the average dso was 1l7µm. In comparison, 
the dso for the test sediment specified in the protocol is 75 microns and 45% is between 2µm and 
50µm and about 10% between 300µm and 1,000µm 

Removal Efficiency Testing - The tested UUF DI l 616N-304-150M achieved an overall removal 
efficiency of 99.5% TSS with a PSD between 53 microns and 300 microns, with average 
d5o=l 17µm for all test runs . 

Tested Treatment Flow Rate - The UUF Model UUF DJ1616N-304-150M, with Effective 
Filtration Treatment Area (EFTA) area of 9.78 ft2, has a MTFR 130 gpm (loading rate 13.3 
gpm/ft2). 
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Sediment Mass Loading Capacity - The sedimentation mass loading capacity of the UUF DI 
1616N-304-150M, was determined to be 90.5 lbs. 

On-line/Off-line Applications - Scour testing results showed the average effluent concentration (7 .5 
mg/L) not to exceed 20 mg/L for flow rates up to 200% of the treatment flow rate, or 260 gpm. 

All other criteria and requirements of the NJDEP Filter Protocol were met. These include: flow 
rate measurements COV <0.03; test sediment influent concentration COV <0.10; test sediment 
influent concentration within 10% of the targeted value of 200 mg/L (or 400 mg/L); influent 
background concentrations <20 mg/L; and water temperature <80 °F. 

Sincerely, 

~"4'-Wa;;eL-
Richard S. Magee, Sc.D., P.E., BCEE 
Executive Director 
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NDUSTRIES 

Ultra-Urban® Filter I Smart Sponge® Technology: 

OPERATION, MAINTENANCE & CHANGE-OUT 

Ultra Urban Filter Inspection 

Deployment methods of the Ultra Urban Filter, in either the Drain Inlet (DI) or the Curb 
Opening (CO) configuration, allow for similar inspection protocols. The frequency of inspection 
and established guidelines for inspection are discussed. 

1. Frequency 

Inspection scheduling is site specific as it needs to take into account local weather pattern, 
site/watershed profile and contaminants load ing. In general, inspections should be conducted at 
least as often as: 

• Twice per year - within 60 days of the rainy start date and within 60 days after the rainy 
season ends. 

• Quarterly - once each calendar year quarter. 
• After major storms. 

1.1 Items for inspection 

The goal of the inspection is to assess the accumulation of any trash, debris, or particulate matter 
in the inlet basket and assess the viability of the filtration media to conduct water. 

Always employ proper traffic management and handling procedures for all inspections where 
vehicles and pedestrians have access. 

If contained in a Catch Basin, remove manhole/ lid(s)/ grate(s) and observe from above: 

1. The inlet basket for settled trash and debris inside. 
2. The inlet basket for standing water. 
3. The inlet basket for the high water line. 
4. The Ultra Urban Filter structure for any abnormalities, damage, or deterioration 
5. Replace manhole/ lid(s) I grate(s) as appropriate. 

4110 N. Scottsdale Rd., Suite 235 Scottsdale, AZ 85251 USA •·· 
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Ab Tech 
I NDUSTRIES 

Do not adjust or inspect unit during periods of rain or when the system is actively working 
(releasing of stormwater through the unit). Always employ OSHA regulated rules for confined 
space when working inside below ground structures. 

Inspect: 

1. Anything not observable from above (see previous list). 
2. The inlet grid and inlet face of the media for "fouled" media due to the clogging of pores 

from trash or other particulate matter (the outside surface of the media may be a brown 
color or otherwise obviously clogged with particulate matter). 

3. The inlet face of the media for "fouled" media due to the absorption of hydrocarbons (the 
outside surface of the media will be a black color). 

4. For DI deployments make sure the collar straps are attached properly to the Ultra Urban 
Filter. On CO deployments the Ultra Urban Filter needs to be secured to the mounting 
bracket and that all flow diverters, if any, remain intact. 

5. Replace manhole/ lid(s)/ grate(s) as appropriate. 

1.2 Inspection Documentation 

Complete the Ultra Urban Filter Inspection and Maintenance Report. This report will assist in 
the decision process to initiate appropriate maintenance activities. 

Ultra Urban Filter Maintenance 

Proper maintenance of an Ultra Urban Filter is essential to retain the overall pollutant removal 
capabi lities of the individual devices. The guidelines for the creation of a routine maintenance 
cycle for a specific site are outlined below. 

2. Guidelines 

The primary purpose of the Ultra Urban Filter, like any effective filtration system, is to filter out 
and prevent pollutants from entering our waterways. Accordingly, the pollutants being captured 
by the Ultra Urban Filter must be periodically removed. The goal of the maintenance activities 
is not only to repair or extend the functionality of the filtration media, but also to prevent 
malfunctions of the media beiOre they occur. As previously noted, trash, debris, and other 
particulate matter are detrimental to the proper function of the media; therefore, maintenance 
activities focus primarily on these types of contaminants. 

Maintenance requirements and frequency are dependent on the pollutant load characteristics of 
each site. 

4110 N. Scottsdale Rd., Suite 235 Scottsdale, AZ 85251 USA ... ,.. • 
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Maintenance activities may be required in the event of a chemical spill or due to excessive 
sediment loading from site erosion or extreme storms. It is also good practice to inspect the 
system after severe storm events. 

2.1 Types of Maintenance 

Currently, two types of maintenance have been defined: 

• Ordinary/minor maintenance 
• Major maintenance 

Ordinary maintenance activities are often combined with inspection and will require the use of a 
vac-truck. 

Ordinary/minor maintenance typically involves: 

• Inspection of the installation itself 
• Removal of vegetation, trash and debris and sediment by vac-truck 

Major maintenance typically includes: 

• Sediment removal 
• Ultra Urban Filter cleaning/hydraulic testing (once a year) 
• Unit replacement 

Important: Applicable safety (OSHA) and disposable regulations should be followed during all 
maintenance activities. 

Two to four scheduled inspections/maintenance activities should take place during the year. 

First, an inspection/minor maintenance activity should be done. During the minor maintenance 
activity (routine inspection, debris removal), the need for major maintenance should be 
determined and, if disposal during major maintenance will be required, samples of the sediment 
and media should be obtained. 

Second, if required, a major maintenance activity (replacement of the Ultra Urban Filter(s) 
and /or associated sediment removal) should be performed. Major maintenance may also be 
required if, from visua I inspection, the integrity of the Ultra Urban Filter unit is damaged. 

In addition to these two scheduled activities, it is important to check the condition of the Ultra 
Urban Filter(s) after major storms for damage caused by high flows and for high sediment 
accumulation that may be caused by localized erosion in the drainage area. It may be necessary 

4110 N. Scottsdale Rd., Suite 235 Scottsdale, AZ 85251 USA •·· • 
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to adjust the maintenance activity schedule depending on the actual operating conditions 
encountered by the system. 

ln general, minor maintenance activities will occur late in the rainy season, and major 
maintenance will occur in late summer to early fall when flows into the system are not likely to 
be present. 

2.2 Hydraulic Testing 

As identified earlier, the objectives of the Ultra Urban Filter are to filter out contaminants from 
high speed storm water runoff. The primary effect, as well as, ongoing effect of the Smart Sponge 
filtration media will be the accumulation of sediment at the inlet basket and on the Smart 
Sponge 's polymer components, therefore causing a sizable reduction of the hydraulic 
conductivity of the Ultra Urban Filter. lt is therefore suggested that, at least once a year and 
preferably during a major maintenance event, a hydraulic conductivity test of the Ultra Urban 
Filter is carried out. Due to flow patterns, it is expected that the Ultra Urban Filter inlet basket 
will be more heavily impacted by sediment accumulation and hydrocarbon coating. 

Following the above mentioned guidelines, upon inspection of the Ultra Urban Filter, the 
operator should have these materials on hand and follow the testing procedure below: 

List of Materials: 
1. Ultra Urban Filter(s) in question 
2. Two buckets marked at 5 gallons 
3. Chronometer or watch with second 's hand 
4. Disposal container in compliance with local regulations for the expected contaminants 
5. Rubber g loves 
6. Hand towel 

Testing procedure: 
1. Remove sediment, trash and debris from the inlet basket and verify the overall integrity 

of the Ultra Urban Filter. 
2. Remove Ultra Urban Filter from catch basin or curb opening. 
3. Position the plastic container (with 5 gallons mark) underneath the Ultra Urban Filter for 

collecting the test water. 
4. Fill a 5- gallon container with tap water; pour it over through Ultra Urban Filter and 

measure the time elapsed from the start of the pour-through until the 5 gallons have been 
collected in the plastic container below the filtration bed. 

5. Repeat steps 4 and 5 at least 3 times and calculate the average. 
6. If collecting time is: 

(a) below 20 seconds, the Ultra Urban Filter at that point on is stil I operating 
within its design parameters. 

(b) above 20 seconds, the Ultra Urban Filter(s) tested need to be replaced. 

4110 N. Scottsdale Rd., Suite 235 Scottsdale, AZ 85251 USA • • • 
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2.3 Frequency of Replacement 

The primary factors for controlling timing of maintenance for the Ultra Urban Filter are 
sediment accumulation and media fouling/saturation. 

A properly functioning system will remove solids from water by trapping particulates in the 
porous structure of the filter media. The flow through the system will naturally decrease as more 
and more solids are trapped. Eventually the flow through the system will be low enough to 
require replacement of the Ultra Urban Filter. It may be possible to extend the usable span of 
the Ultra Urban Filter by proper street cleaning and land management techniques upstream from 
the stormwater management system. 

Site conditions greatly influence maintenance requirements. Ultra Urban Filters located in areas 
with erosion or active construction should be inspected and maintained more often than those in 
fully stabilized areas. 

The maintenance frequency may be adjusted as additional monitoring information becomes 
available during the inspection program. Areas that develop known problems should be 
inspected more frequently than areas that demonstrate no problems, particularly after large 
storms. 

Ultimately, inspection and maintenance activities should be scheduled based on the historic 
records and characteristics of an individual sub-catchment. It is recommended that the 
maintenance entity develop a database to properly manage Ultra Urban Filter maintenance for 
each installed unit. 

Prior to the development of the maintenance database, the following maintenance frequencies 
should be followed: 

• Inspection/minor maintenance 
o One time per year 
o After major storms 

• Major maintenance 
o One time per year 
o In the event of a chemical spill 

Frequencies should be updated as required. Sediment removal and unit replacement are 
recommended on an annual basis until sufficient information has been obtained about a 
particular system to justify a different replacement schedule. 

Once an understanding of site characteristics has been established, maintenance may not be 
needed for one to two years, but regular inspection should continue. 
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3. Inspection and Maintenance Documentation 
Complete the Ultra Urban Filter Inspection and Maintenance Report. This report will assist in 
the decision process to initiate appropriate maintenance activities. 

As it is well known in the regulatory environment, properly inspecting and maintaining treatment 
devices may not always be enough. The facility owners are often required to document that the 
ease of review and demonstration, one should develop an Inspection and Maintenance Process to 
retain inspection and maintenance records for any treatment device employed for the facility. 

An important part of the record keeping will be the development of an inspection and 
maintenance database. For the ease of review and demonstration, a Maintenance Report and 
Inspection and Data Sheet (like the ones in Appendix A and B) that summarize all inspection 
and maintenance activities should be developed. 
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Appendix A 

Date: ------

Ultra Urban Filter 
Inspection Data Sheet 

Persom1el: 

Ab Tech 
I NOUSTRlf.S 

Location: ---------- - ----- System Size: _____ _ 

System Type: 

No. Inspection Item 

ls settled trash, debris, and/or sediment in the inlet basket area? YES? 
1 

NO ? 
Is water trapped in the inlet basket or is there evidence of the YES? 

2 high water mark above the water level difference (WLD) 
baITier? NO ? 

3 Is the inlet basket structure clean and free of abnormalities? 
YES ? 

NO ? 

Is the Ultra Urban Filter structure damaged or deteriorated, or is YES? 
4 there evidence of leaky joints? 

? NO 
Ts the in let basket above the media clogged with trash or other YES? 

5 particulate matter? 
? NO 

Ts the media just below the inlet basket a bhck color due to YES ? 
6 hydrocarbon absorption? 

? NO 
Are there any obvious, above ground sources of contamination YES? 

7 entering the system? 
? NO 
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Appendix B 

No. 

l 

2 

3 

4 

5 

6 

7 

Ultra Urban Filter 
Maintenance Report 

Maintenance Activity 

Collect and remove trash, debris, etc. 

Remove water as required. 

Clean up inlet basket, and inspect for sources of abnormalities. 

Repair or replace damaged or deteriorated structural 
components. 

Remove obstructions from the inlet basket. 

Conduct O&M procedures as needed for the other devices. 
Repair or replace as needed. 

Notify Agency or owner representative. 

41 10 N. Scottsdale Rd., Suite 235 Scottsdale, AZ 85251 USA 
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Date Done 
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GROUND WATER RESCUE, INC 

24 Ryden Street. Quincy, MA 02169 *Tel: 617-773-1128 *Fax: 617-773-0510 

www.kleanstream.com 

June9, 2015 

David J Klenert 
Collins Civil Engineering Group, Inc. 
225 South Main Street 
West Bridgewater, MA 02379 

Re: THE ELIMINATOR™ Oil & Floating Debris Trap with Elimo Filter 

Dear Mr. K.lenert, 

Thank you for your recent inquiry regarding THE ELIMINATOR™ Oil and 
Floating Debris Trap with Elimo Filter. I understand you wish to use our 
trap and fi lter on a project in Easton, MA. The Elimo Filter is currently 
undergoing pilot testing at two sites in Massachusetts and two sites in NY. 

Our laboratory testing indicates that the 8" trap & fi lter will exceed 80% 
TSS removal. 

Our pilot study is scheduled to be complete in September of this year with 
all data published by December 2015. 

We trust the foregoing meets your requirements. 

Sincerely, 

\l 
Micheal J. Glynne 
President. 

The Eliminator™ The Only Way To FlcJll' 



C01'\:IMONWEALTH OF MASSACHUSEITS 

LAND COURT 
DEPARTMENT OF THE TRIAL COURT 

T n the Maner of lhc petition of Fr ad W. S';o7anson et: ux 

numbered 39542 ahcr comickntio n, the Court dot.h adjudge and decree chat JBill\ 

Roger G. WarTen, Clf Guelph. Ontario. Canada, 
substituted pet:i.t:ioner on mot::Lon, 

is chc o'Yncr in foe simple 

o( ~ocrr:ain p.u-cclsof bncl ~iruAtc:iiR partly in Pembroke and partly in Hali~ax 
in the County of Plymouth and C.Onunonwealth of Mass:ach~ bounded 
:and dcscnb::d :is Collnws: 

FIRST PARCEL : 

Northeasterly 

Southerly 

Southwesterly 

Northweoterly 

SECOND PARCEL ~ 

Nor~hwcscerly and 

'Eaate-rly 
Southerly 
Westerly 

Sherma..,. Street• four h~1ndred thi.rty-three and 
59/100 (413.59) feet; 

by Crescent Avenue. t~ llt:•ndred t:went:y-nJ.ne and 
12/100 (2Z9.1Z) feet~ 
cr,ne streeti_ two hundred ninecy-aeven and 
81 100 (297.~1) fee~; and 

by 

by a~/~~°(?~~:~~-£~.hl.ind~ed twenty•nlne and 

Said land is shown act 1.ot: 1 on t:he p1an 
hereinafter menc~oned. 

NorcharLy by Crescent Avenue. three hundred seventy-six 
and 82/100 (376.82) fent; 

by Sherman Street• about ni.nety-nio (92) feet; 
by Crystal Lake; 
by land now or former1y oJ2 t:he Town of Halt.fex. 

about: aixt:y-five ( 65) JEeet;. end 
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Unofficial Property Record Card 

Unofficial Property Record Card - Pembroke, MA 

General Property Data 
Parcel ID 82-47 

Prior Parcel ID -

Property Owner WARREN ROGER G. 

Mailing Address P.O. BOX 2447 

BASSETERRE, ST. KITTS 
City WEST INDIES 

Mailing State 

ParcelZoning 

Zip 00001 

Account Number O 

Property Location 0 THOMPSON STREET 

Property Use LAND 
Most Recent Sale Date 11n/1979 

Legal Reference 4750-386 

Grantor 

Sale Price 0 

Land Area 1.744 acres 

Current Property Assessment 

Page I of I 

Card 1 Value Building 0 Value 
Xtra Features 0 Value Land Value 193,500 Total Value 193,500 

Building Style NIA 
#of Living Units NIA 

Year Built NIA 

Building Grade NIA 
Building Condition NIA 

Finished Area (SF) NIA 

Number Rooms 0 

# of 314 Baths O 

Building Description 
Foundation Type NIA 

Frame Type NIA 
Roof Structure NIA 

Roof Cover NIA 
Siding NIA 

Interior Walls NIA 

# of Bedrooms 0 
#of 112 Baths O 

Legal Description 

Narrative Description of Property 

Flooring Type NIA 
Basement Floor N/A 

Heating Type N/A 
Heating Fuel NIA 

Air Conditioning 0% 

# of Bsmt Garages O 
# of Full Baths 0 

# of Other Fixtures 0 

This property contains 1.744 acres of land mainly classified as LAND with a(n) N/A style building, built about NIA, having N/A exterior 
and N/A roof cover, with N/A unit(s}, O room(s}, O bedroom(s}, O bath(s), O half bath(s). 

Property Images 

f'\vailab1e A~ailable 

Disclaimer: This information is believed to be correct but is subject to change and is not warranteed. 

http://pembroke.patriotproperties.com/RecordCard.asp 2/12/2018 



Unofficial Property Record Card 

Unofficial Property Record Card - Pembroke, MA 

Parcel ID B2-47 

Prior Parcel ID -

Property Owner WARREN ROGER G. 

CIO MARY DELPRETE 

Mailing Address 282 ELM STREET 

City DUXBURY 

General Property Data 
Account Number O 

Property Location THOMPSON STREET 

Property Use LAND 

Most Recent Sale Date 1117/1979 

Legal Reference 4750-386 J 
Grantor 

Mailing State MA Zip 02332 Sale Price O 

ParcelZoning Land Area 1.744 acres 

Current Property Assessment 

Page 1of1 

Card 1 Value Building Value 0 
Xtra Features 

Value O Land Value 179,900 Total Value 179,900 

Building Style NIA 

#of Living Units NIA 

Year Built N/A 

Building Grade NIA 

Building Condition NIA 

Finished Area (SF) NIA 

Number Rooms 0 

# of 3/4 Baths 0 

Building Description 
Foundation Type NIA 

Frame Type NIA 

Roof Structure NIA 

Roof Cover NIA 

Siding N/A 

Interior Walls NIA 

#of Bedrooms 0 

#of 1/2 Baths 0 

Legal Description 

Narrative Description of Property 

Flooring Type NIA 

Basement Floor NIA 

Heating Type NIA 

Heating Fuel NIA 

Air Conditioning 0% 

# of Bsmt Garages O 

#of Full Baths O 

# of Other Fixtures 0 

This property contains 1.744 acres of land mainly classified as LAND with a(n) NIA style building, built about NIA, having NIA exterior and N/A roof cover, with NIA 

unit(s), O room(s), O bedroom(s), O bath(s), O half bath(s). 

Propertv Images 

No Sketch ~:o Picture 

AYaiJahle .\ vailable 

Disclaimer: This information is believed to be correct but is subject to change and is not warranteed. 

http://pembroke.patriotproperties.com/RecordCard.asp 11/13/2013 



Unofficial Property Record Card 

Unofficial Property Record Card - Pembroke, MA 

Parcel ID B2-48 

Prior Parcel ID •• 

General Property Data 
Account Number 0 

Page 1of1 

Property Owner WARREN ROGER G. Property Location 0 CRESCENT AVENUE/HALIFAX 

Property Use UNDEV 

Mailing Address P.O. BOX 2447 

BASSETERRE, ST. KITTS 

City WEST INDIES 

Mailing State 

ParcelZoning 

Zip 00001 

Most Recent Sale Date 11nl1979 

Legal Reference 4750-386 

Grantor 

Sale Price 0 

Land Area 0.354 acres 

Current Property Assessment 
Card 1 Value 

Building 
0 Value 

Xtra Features 
0 Value 

Land Value 3,500 Total Value 3,500 

Building Style N/A 

#of Living Units NIA 

Year Built NIA 

Building Grade NIA 

Building Condition NIA 

Finished Area (SF) NIA 

Number Rooms 0 

# of 314 Baths O 

Building Description 
Foundation Type NIA 

Frame Type NIA 

Roof Structure NIA 

Roof Cover NIA 

Siding NIA 

Interior Walls NIA 

# of Bedrooms 0 

#of 112 Baths 0 

Legal Description 

Narrative Description of Property 

Flooring Type N/A 

Basement Floor NIA 

Heating Type NIA 

Heating Fuel NIA 

Air Conditioning 0°k 

# of Bsmt Garages O 

# of Full Baths 0 

# of Other Fixtures 0 

This property contains 0.354 acres of land mainly classified as UNDEV with a(n) NIA style building, built about NIA, having NIA exterior 
and NIA roof cover, with NIA unit(s), 0 room(s), 0 bedroom(s), 0 bath(s), 0 half bath(s). 

Property Images 

No Sketch No Pietutre 

Available A.vallable 

Disclaimer: This information is believed to be correct but is subject to change and is not warranteed. 

http://pembroke.patriotproperties.com/RecordCard.asp 2/12/2018 



Unofficial Property Record Card 

Unofficial Property Record Card - Pembroke, MA 

Parcel ID B2-48 

Prior Parcel ID -

Property Owner WARREN ROGER G. 

CIO MARY DELPRETE 

Mailing Address 282 ELM STREET 

City DUXBURY 

Mailing State MA 

ParcelZoning 

Zip 02332 

General Property Data 
Account Number O 

Property Location CRESCENT AVENUE/HALIFAX 

Property Use UNDEV 

Most Recent Sale Date 111711979 

Legal Reference 4750-386 V 
Grantor 

Sale Price O 

Land Area 0.354 acres 

Current Property Assessment 

Page 1of1 

Card 1 Value Building Value O 
Xtra Features 

Value O Land Value 3,500 Total Value 3,500 

Building Style NIA 

#of Living Units NIA 

Year Built NIA 

Building Grade NIA 

Building Condition NIA 

Finished Area (SF) N/A 

Number Rooms 0 

#of 3/4 Baths O 

Building Description 
Foundation Type NIA 

Frame Type NIA 

Roof Structure NIA 

Roof Cover NIA 

Siding NIA 

Interior Walls NIA 

#of Bedrooms 0 

#of 112 Baths 0 

Legal Description 

Narrative Description of Property 

Flooring Type NIA 

Basement Floor NIA 

Heating Type NIA 

Heating Fuel NIA 

Air Conditioning 0% 

# of Bsmt Garages 0 

#of Full Baths 0 

#of Other Fixtures 0 

This property contains 0.354 acres of land mainly classified as UN DEV with a(n) NIA style building, built about NIA, having NIA exterior and NIA roof cover, w ith N/A 

unit(s), O room(s), O bedroom(s), 0 bath(s), 0 half bath(s). 

Propert11 lmaQes 

No Sketch No Picture 

A\·ai1ah]e 

Disclaimer: This information is believed to be correct but is subject to change and is not warranteed. 

http://pembroke.patriotproperties.com/RecordCard. asp 11/13/2013 
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MORTGAGE 

I, ROGER G. wARREN of 147 Sheridan Street, ~as ton, ~.assachus~tt3, ' 
to ~ecure the payment of six thousand. ninety-three and 45/100 
($6093.45) dollars as per our note of even date, grant to 
FRED W. SWANSON, :.ometimes known as FREDERICK 'W. SWANSON, and 
BRIDIE T. SWANSON, husband and wife, both of Brockton. Plymouth 
County, Massachusetts, with MORTGAGE COVENANTS , 

the land i:-1 Pembroke and Halifax, Plymouth County, Massachusetts, : 
with the buildings thereon, situated on both sides of a private 
way known as Crescent Avenue, being shown as Lots 1 and 2 on a 
certain "Plan of Land in Pembroke & H.alifax December 3, 1975, 
Scale l" = 100 Robert C. Bailey, Reg. Land Surveyor Pembroke . 
Hass ." . to he recorded with the Land Court. and being more part­
icularly bounded and described according to said plan as follows: 

LO'I 1 : A cert:ain parcel of vacant land in said Pembroke . lying 
between four private ways known as Crescent Avenue. Sherman 
Street, Thompson Street and Crane Street, and bounded as 
follows: 

Beginning in the Northerly corner of the premises con­
veyed, at a concrete bound marking the intersection of Sherman 
and Thompson Streets. said bound being situated 567.26 feet 
South 570 08' 00" WEST from the Southerly corner of the 
intersection of Thompson Street (a private way) and Plymouth 
Stree t (a public way) in said Pembroke; thence running 

SOUTI! 32° 51' 

SOUTH 570 08' 

SOUTH 36° 53' 

NORTH 57o 08' 

SOUTI! 320 51' 

50" EAST, 

00" \'TEST, 

05" EAST, 

00" EAST, 

SO" EAST, 

by Sherman Street, 240 feet: , t o land of 
Theodore and Ruth Kaiser; thence, 

by said Y-aiser land. 99.78 feet. to a 
corner; thence , 

still by said Kaiser land. 60.15 feet, 
to a corner; thence, 

still by said Kaiser land, 95 . 56 feet, to 
the Southwesterly line of Sheman Streeti 
thence, 

by Sherman Street, 133.59 feet. to a 
concrete bound at the intersection of 
Sherman Street 1µ1d Crescent Avenue; 
thence, 

NORTH 88° 52' 00" WEST. by Crescent Avenue , 229 . 12 feet, t:o a 
concrete bound at the intersection of 
Crescent Avenue and Crane Street; thence; 

NORTH 40° 23' 55" WEST, by Crane Street 297.81 feet , co a con­
crete bound at the intersection of Crane . 
Street and Thompson Street; thence 

NORTH 49o 36' 05" EAST, by Thorapson Street. 78 .02 feet, to an 
angle; and thence, 

NORTR 570 08' 00" EAST, still by Thompson Street, 151.64 feet, 
to the concrete bound at the point of 
ueginninf. 

Containing 70 ,099 square feet: of land. according to said plan. 

' i · 
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This conveyance is made subject to and with the benefit of the 
restrictions set forth in a deed from the Town of Peri:>roke, 
dated September 24 , 1963, recorded with said Deeds , Book 'i063, 
Page 132, in so far as the same may be now in force and 
applicable. 

4J.... ; 
instrument, this 5 day of November, 1979. I Executed as a sealed 

~~ . 
! 
' 

COMMONWEALTH OF MASSACHUSETTS 

PLYMOUTH, SS November .S 7! 1979 

Then personally appeared the above- named Roger G. 

Warren, and acknowledged the foregoing instrument to be his 

u ~ -~ 02-~~~-=-=ocary~~;;::;.......-ic-
free act and deed, before me, 

My commission expires : 

lm:'D NOV 7 1979 AT 12- 1 l PM ARO RmJRll!i 

L 

L 

' 
' r 

_J 

f~· \ : 

: :·1'.. ,, 
, j,l • 

i1'~. 
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( 
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Unofficial Property Record Card 

Unofficial Property Record Card - Pembroke, MA 

General Property Data 
Parcel ID B2-2390 

Prior Parcel ID B2-2391- -2397,2418-2427 
Property Owner WARREN ROGER G. 

Mailing Address P.O. BOX 2447 
BASSETERRE, ST. KITIS 

City WEST INDIES 

Mailing State 

ParcelZoning 

Zip 00001 

Account Number O 

Property Location 0 CRESCENT AVENUE 

Property Use LAND 
Most Recent Sale Date 71111983 

Legal Reference 5390-184 

Grantor 

Sale Price 14,000 

Land Area 0.992 acres 

Current Property Assessment 

Page 1of1 

Card 1 Value Building 
0 Value 

Xtra Features 0 Value Land Value 185,900 Total Value 185,900 

Building Style NIA 

#of Living Units NIA 
Year Built NIA 

Building Grade NIA 
Building Condition NIA 

Finished Area (SF) NIA 

Number Rooms 0 
# of 314 Baths O 

Building Description 
Foundation Type NIA 

Frame Type NIA 

Roof Structure NIA 
Roof Cover N/A 

Siding NIA 

Interior Walls NIA 

# of Bedrooms 0 
#of 1/2 Baths O 

Legal Description 

Narrative Description of Property 

Flooring Type NIA 
Basement Floor NIA 

Heating Type NIA 
Heating Fuel NIA 

Air Conditioning 0% 

# of Bsmt Garages O 
#of Full Baths 0 

# of Other Fixtures 0 

This property contains 0.992 acres of land mainly classified as LAND with a(n) N/A style building, built about N/A, having NIA exterior 
and NIA roof cover, with NIA unit(s), O room(s), O bedroom(s), O bath(s), O half bath(s). 

Property Images 

N'0 Sketch ~o Ficfure 

Available 

Disclaimer: This information is believed to be correct but is subject to change and is not warranteed. 

http://pembroke.patriotproperties.com/RecordCard.asp 2/12/2018 



Unofficial Property Record Card 

Unofficial Property Record Card - Pembroke, MA 

Parcel ID B2-2390 

Prior Parcel ID B2-2391- -2397,2418-2427 

Property Owner WARREN ROGER G. 

CIO MARY DELPRETE 

Mailing Address 282 ELM STREET 

City DUXBURY 

Mailing State MA 

ParcelZoning 

Zip 02332 

General Property Data 
Account Number 0 

Property l ocation CHANDLER STREET 

Property Use LAND 

Most Recent Sale Date 7/111983 

legal Reference 5390-184 

Grantor 

Sale Price 14,000 

land Area 0.992 acres 

Current Property Assessment 

Page 1of1 

Card 1 Value Building Value O 
Xtra Features 

Value O land Value 146,700 Total Value 146,700 

Building Style NIA 

#of living Units NIA 

Year Built NIA 

Building Grade NIA 

Building Condition NIA 

Finished Area (SF) NIA 

Number Rooms O 

# of 314 Baths 0 

Building Description 
Foundation Type NIA 

Frame Type NIA 

Roof Structure NIA 

Roof Cover NIA 

Siding NIA 

Interior Walls N/A 

#of Bedrooms 0 

#of 112 Baths O 

Legal Description 

Narrative Description of Property 

Flooring Type NIA 

Basement Floor NIA 

Heating Type NIA 

Heating Fuel NIA 

Air Conditioning 0% 

# of Bsmt Garages 0 

#of Full Baths O 

#of Other Fixtures 0 

This property contains 0.992 acres of land mainly classified as LAND with a(n) NIA style building, built about NIA , having NIA exterior and NIA roof cover, with NIA 

unit(s), 0 room(s), 0 bedroom(s), 0 bath(s), 0 half bath(s). 

Propert1' lmaQes 

No Skt.:tch No Pictun: 

A • .vailahlc l-\\'ailable 

Disclaimer: This information is believed to be correct but is subject to change and is not warranteed. 

http://pembroke.patriotproperties.com/RecordCard.asp 11/13/2013 
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ROLAND P, LEARY CO. • INC • , 

a corpor?.tion duly established under the laws of Massachusetts 
and having its usu~l pl~cc of business ,,t l Bonnie Brier Drive, Pembroke,0 f $14, 000 . 00 

Plymouth County, Massachusetts, for comidcratiOl)"paid, 
gr;tnl'S to ROGER G. WAR.REN 

11=- 31//j- sw .;yttf -1r~r 71= .. r 
with qattrlatlll QlllrlllUdll 

~ The following parcels of land situated Southerly of Ply1110utb 
St., Pembroke, Mass ., as shown on Plan G and Hof Monponsett Lake and 
Land Co. Said plan being recorded in Plymouth County Re<3istry of 
~ 

Deeds Plan Book l, Page 44 and 45 and also being shown on Pembroke 
Assessors• Plan A2 and Plan 82 as follows: 

-

!§1 
~ 

Lots: 262, 2263, 2264 , 2265, 2266, 2267, 2268, 2269, 2270, 
2 ' 2295, 2296 98 2299 2300 , 2301, 2302. 2 

2391, 2392. 2393, 2394. 2395, 2396, 2397. 2418, • 2420. 
2421, 2422, 2423, 2424, 2425, 2426, 2427. 

?C? L. ~ 

53'\o/l uDO' 

Also that portion of land in the following lots which are 
situated within the boundary lines of the Town of Pembro~e: 

Lots: 2594, 2595 , 2596, 2597, 2598 and 2599. 

For our title see deed of Halifax Country club, Inc. to Soland 
P . Leary Co., Inc. , Plymouth county Registry of Deeds Book 4548, 
Page 108 . 

.k c~;rf;'t/t~li ~ Jai.f~ &A' ~-a:f~ Jf3 

"' ~MONWUtnt OF MASSACHUSETTS 

I 

I 
i 
I 
! 
I 
t 
' 

'.:~~EEDS~1fXCISE 
~L1P. .... =Jlll.·1-u~ i =~3 t. 9~1 

• ~- 1 - fla.UIHUi- :-==r . ;;;;:;;;:: 

• c..,~ 

L 

In nrtlttt!i!l 111l1rri>nf. the said Roland P. Leary co., Inc. 

has caused its corporate seal to be herd•' afucd and the:;c presents to be signed, adrnowledgcd aud 

delivered in its Mme and behalf by Roland P. Leary 

its President hereto d"ly authorized, this first 

day of July , in the year one thollS;Uld nine hundted ;ind eighty-three . 

Signed and ualed ;,, trese11a of 

..................................................... -................ 1 

SS. 

I 
J 

July l, 1983 

Then personally aprcarcd the abo,-c named Roland P. Leary. President, 

and lll:kno'~lcJgcd the foregoing instrument to be the fr~ Jee<! of th" Roland P . Leary 

_/ .. ( / ;~·, ./ 
j'i>~j~'i1~~fli/fti·-~:~~~ . 'J . - _- • •. c . 

. '.\h• .._o'\--i·<, •i·•!t. ~i'::t' • /~- ' " f . I~ :-.> .,J ·~ 
• .. t .. 

Co. , Inc. before me, 

_., JUL 1 1983 JiT 9~ 4 0 All AND 18111111 

~ 

'-----~-------------... ~--------------~ 



Unofficial Property Record Card 

. . 
Unofficial Property Record Card - Pembroke, MA 

General Property Data 
Parcel ID 82-2594 

Prior Parcel ID B2-2595-99-· 

Property Owner WARREN ROGER G. 

Mailing Address P.O. BOX 2447 
BASSETERRE, ST. KITTS 

City WEST INDIES 

Mailing State 

ParcelZoning 

Zip 00001 

Account Number 0 

Property Location 0 CRESCENT AVENUE 

Property Use UNDEV 

Most Recent Sale Date 71111983 
Legal Reference 4548-108 l. 0~D n~ 

Grantor 

Sale Price 0 

Land Area 0.124 acres 

Current Property Assessment 

Page 1of1 

Card 1 Value Building 0 Value 
Xtra Features 0 Value Land Value 1,200 Total Value 1,200 

Building Style NIA 
#of Living Units NIA 

Year Built NIA 

Building Grade NIA 
Building Condition NIA 

Finished Area (SF) NIA 

Number Rooms 0 

# of 314 Baths O 

Building Description 
Foundation Type NIA 

Frame Type NIA 
Roof Structure NIA 

Roof Cover NIA 
Siding NIA 

Interior Walls NIA 

# of Bedrooms O 
# of 112 Baths O 

Legal Description 

Narrative Description of Property 

Flooring Type NIA 
Basement Floor NIA 

Heating Type N/A 
Heating Fuel NIA 

Air Conditioning 0% 

# of Bsmt Garages 0 

#of Full Baths 0 
# of Other Fixtures O 

This property contains 0.124 acres of land mainly classified as UNDEV with a(n) NIA style building, built about N/A, having NIA exterior 
and NIA roof cover, with NIA unit(s), O room(s), O bedroom(s), O bath(s), O half bath(s). 

Property Images 

Nb Sketch. NoP.icmr-e 
Available Avail an le 

Disclaimer: This information is believed to be correct but is subject to change and is not warranteed. 

htto://pembroke.patriotproperties.com/RecordCard.asp 2/12/2018 



Unofficial Property Record Card 

' . 
Unofficial Property Record Card - Pembroke, MA 

Parcel ID B2-2594 

Prior Parcel ID B2-2595-99-

Property Owner WARREN ROGER G. 

CIO MARY DELPRETE 

Mailing Address 282 ELM STREET 

City DUXBURY 

General Property Data 
Account Number 0 

Property Location CRESCENT AVENUE 

Property Use UNDEV 

Most Recent Sale Date 71111983 

Legal Reference 4548-108 

Grantor 

Mailing State MA Zip 02332 Sale Price O 

ParcelZoning Land Area 0.124 acres 

Current Property Assessment 

Page 1of1 

Card 1 Value Building Value O 
Xtra Features 

Value 
0 Land Value 1,200 Total Value 1,200 

Building Style NIA 

#of Living Units NIA 

Year Built NIA 

Building Grade N/A 

Building Condition NIA 

Finished Area (SF) NIA 

Number Rooms 0 

# of 314 Baths O 

Building Description 
Foundation Type N/A 

Frame Type NIA 

Roof Structure NIA 

Roof Cover NIA 

Siding NIA 

Interior Walls NIA 

#of Bedrooms O 

#of 1/2 Baths 0 

Legal Description 

Narrative Description of Property 

Flooring Type NIA 

Basement Floor NIA 

Heating Type NIA 

Heating Fuel NIA 

Air Conditioning 0% 

# of Bsmt Garages 0 

#of Full Baths 0 

#of Other Fixtures 0 

This property contains 0.124 acres of land mainly classified as UN DEV with a(n) NIA style building, built about NIA , having NIA exterior and NIA roof cover, with NIA 

unit(s), 0 room(s), O bedroom(s), 0 bath(s), 0 half bath(s). 

Propert11 Images 

\Jo Sketch \o Picture 

r\vailab1c i\ Yailabl~ 

Disclaimer: This information is believed to be correct but is subject to change and is not warranteed. 

http ://pembroke. patriotproperties. com/RecordCard. asp 11/13/2013 



QUITCLAIM DEED (A6£ 3 8 3 SOOK 4 7 5 0 

We, FRED W. SWANSON, sometimes known as FREDERICK W. S.WANSON, 
and BRIDIE T. SWANSON , husband and wife, both of Brockton, 
Plymouth County, Massachusetts, for consideration paid in the 
sum of TEN THOUSAND FOUR HUNDRED AND 00/100 ($10,400.00) 
DOLLARS, grant to ROGER G. WARREN of 147 Sheridan Street, 
Easton, Bristol County, ~Iassachusetts, with QUITCLAIM COVENANTS, 

the land in Pembroke and Halifax, Plymouth Cotmty, Massachusetts, 
with the buildings theron, situated on both sides of a private 
way known as Crescent Avenue , being shown as Lots 1 and 2 on a 
certain "Plan of Land in Pembroke & Halifax December 3, 1975, 
Scale 1" ~ 100' Robert C. Bailey, Reg. Lan.d Surveyor Pembroke, 
Mass.", to be recorded with the Land Court , and being more part­
icularly botmded and described according to said plan as 
follows: · 

LOT 1 : A certain parcel of vacant land in said Pembroke, lying 
between four private ways known as Crescent Avenue, Sherman · 
Street, Thompson Street and Crane Street, and bounded as 
follows: 

Beginning in the Northerly corner of the premises con­
veyed, at a concrete bound marking the intersection of Sherman 
and Thompson Streets, said botmd being situated 567.26 feet 
South 5 70 08' 00"' WEST from the Southerly corner of the 
intersection of Thompson Street (a private .way) and Plymouth 
Street (a public way) in said Pembroke; thence running 

SOUTH 320 51' 50" EAS.T, 

SOUTH 570 08' 00"- WEST , 

SOUTH 36° 53' 05" EAST, 

NORTH 57° 08' 00" EAST, 

SOUTH 32° 51' 50" EAST, 

by Sherman Street, 240 feet, to land of 
Theodore and Ruth Kaiser ; thence, 

by said Kaiser land, 99.78 feet, to a 
corner ; thence, 

-still by said Kaiser land 60.15 feet, to 
a corner ; thence, 

still by said Kaiser land, 95.56 feet, to 
the Southwesterly line of Sherman Street; 
thence, 

by Sherman -Street, 133.59 feet, to a 
concrete bound at the intersection of 
Sherman Street and Crescen·t Avenue , 
thence, 

NORTH 88° 52' 00" WEST, by Crescent Avenue, 229.12 feet, to a 
concrete bound at the intersection of 
Crescent Avenue and Crane Street; thence, 

NORTH 400 23' 55" WEST, by Crane Street, 297.81 feet, to a con,. 
crete bound at the intersection of Crane 
Street and Tho~son Street; thence , 

NORTH 490 36' OS" EAST, by Thompson Street, 78.02 feet, to an 
angle; and .thence, 

NORTH 57° 08' 00" EAST, still by Thomp.son Street, 151.64 feet, 
to the concrete bound. at the point of 
beginning. 

c · Lt,., Containing 70,099 square feet of land, according to said plan . 
. -...., ·} t 

;;;.·. COMMONWEALTH OF MASSACHUSET-TS . . f:· 

~ DE~°.nstiido~~::f · i 
·tf·- ~~c05---:~. . j 
. :.jj 

~=========================:t-; .. ,. ... ~ 
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LOT 2: A certain parcel of land, with the buildings thereon, 
~ituated partly in Pembroke and partly in Halifax, lying 
between · two privat~ ways known as Crescent Avenue and Sherman 
Street, and a body of water variously known as Spring Lake, 
Crystal Lake and Muddy Pond, bounded as follows: 

Beginning at a point in the town line between the Towns· 
of Pembroke and Halifax, said po~t lv~p. i~ th~ Southeasterly 
line of Crescent Avenue, distant .1,116,8.Q .teet NORTH 870 55' 
36" EAST from a bound marking an augJ.e in said town line and 
1058.16 feet SOUTH 87° 55' 36" WEST from a county bO\md in said 
town line on the Southwesterly side of Plymouth Street, a 
public way; thence, running 

NORTII 36° 08' 00" EAST, by Crescent Avenue, 33.21 feet, to a 
point of curvature; thence, 

EASTERLY, still by Crescent Avenue, by a curve 
having a radius of 71.08 feet, an arc 
distance of 68.23 feet, to a concrete 
bound at a point of tangency; thence, 

SOUTH 88° 52·' 00" EAST, still by Crescent Avenue, 275.38 feet, 
to a concrete bound at the intersection 
of Crescent Avenue and Sherman Street; 
thence, 

SOUTH 010 08' 00" WEST, by Sherman Street, 92 feet, more or less, 
to Crystal Lake, so-called; thence . 

WESTERLY, by the shore of Crystal Lake, as it 
curves, 183 feet, more or less, to the 
Southeasterly comer of Lot 2606, as 
shown on plan hereinafter mentioned; 
thence, 

NORTII 01° 08' 00" EAST, by land of owners unknown, being a 
portion of said Lot 2606, 65 feet, more 
or less, to said town line; and thence, 

SOUTH 87° 55' 36" WEST, by said town line, 172.93 feet, to the 
point of beginning. 

Containing 24,700 square feet of land more or less, according 
to said plan. 

Also, the land in Pembroke, Plymouth County , Massachu­
setts, situated on the Southwesterly side of a private way known · 
as Sherman Street, and being shown as Lots numbered 2362 and 2363 
on "Plan H Monponsett Lake and Land Company", dated. July 1888, 
drawn by A. H. French, Civil Engineer, . recorded with Plymouth 
County Registry of Deeds, Plan Book 1, Page 45, to which plan 
reference may be had for a more particular description of 
said premises . 

Meaning and intending to convey and hereby conveying 
Lots .. numbered 2332 through 2343, 2354 through 2361, 2362 and 

.. 2363, 2364 through 2367, and 2600 through 2605 as shown on a 
certain plan entitled "Plan H Monpon.sett Lake and Land Company 
Pembroke and Halifax, Plymouth Co. Mass." dated July 1888, 
drawn by ·A. B. French, Civil Engineer, recorded wi·th Plymouth 
Cotmty Registry of Deeds, Plan Book l, Page 45, together with 
those portions of Lots numbered 2606 through 2610 on said plan 
as Ue in the Town of Pem0roke. 

- ! 

For record of title see two deeds-. Fred W. SWanson to us 
;: dated May 24, 1973 and recorded with Plymouth Deeds, Book 3929, 

Pages 622 and 625, respectively; two deeds from Halifax Country 
Club, Inc., dated November 12, 1974 and }fay 27 , 1975, to us, 
recorded with said Plymouth Deeds as documents numbered 

and of 1975, respectively. See deed from Roger G. 
Warren to us dated November 8, 1976, recorded with Plymouth 
Deeds, Book 4251, Page 341. 

' 
•· 

,)e:=::::;;:::;:=::::;:;;;:;;;;;:;;;;;:;;;::::;:;:;;:======::::::::;;::::::=:::::::::::;::==:::==:::::==::===::;:;::==================· 



:. 

!'AGE 3 8 5 BOOK 4 7 5 0 

This conveyance is made subject to and with the benefit of the 
restrictions set forth in a deed from the Town of Pembroke, 
dated Septetnber 24, 1963, recorded with said Deeds, Book 3063, 
Page 132, in so far as the same may be now in force and 
applicable. 

~ . 
Executed as a sealed instrument, this ~&~day ov Novel:lber, 
1979. 

~(JJ.~~ 
D~ANS 

COMMONWEALTH OF MASSACHUSETTS 

PLYMOUTH, SS. November r', 1979 

Then personally appeared the above-named FRED W. 

SWANSON, also known as FREDERICK W. SWANSON, and BRIDIE T. 

SWANSON and acknowledged the foregoing instrument to be their 

free .act and deed, before me,~~ 

expires: 
.,...,,.,.,. 

iirn NOV 7 C979 AT 12· l 3 PM ANO REORU~ ... 

j' 
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MORTGAGE 

I, ROGER G. WARREN of 147 Sheridan Street, Easton, Massachusetts, 
to secure the payment of six thousanq , ninety-three and 45/100 
($6093.45) dollars as per our note of even date., grant to 
FRED W. SWANSON, sometimes known as FREDERICK W. SWANSON, and 
BRIDIE T. SWANSON, husband and wife, both of Brockton, Plymouth 
Cotmty, Massachusetts, with MORTGAGE COVENANTS, 

the land in Pembroke and Halifax, Plymouth County , Massachusetts, 
with the buildings thereon, situated on both sides of a private 
way known as Crescent Avenue, being shown as Lots 1 and 2 on a 
certain "Plan of Land in Pembroke & Halifax December 3, 1975, 
Scale l" = loo· Robert C. Bailey, Reg. Land Surveyor Pembroke, 
Mass.", to be recorded with the Land Court , and being more part­
icularly bounded and described according to said plan as follows: 

LOT 1: A certain parcel of vacant land in said Pembroke,. lying 
between four private ways known as Crescent Avenue, Sherman 
Street, Thompson Street and Crane Street, and bounded as 
follows: 

Beginning in the Northerly corner of the premises con­
veyed, at a concrete bound marking the intersection of Sherman 
and Thompson Streets, said bound being situated 567.26 feet 
South 570 08' 00" WEST from the Southerly·· corner of the 
intersection of Thompson Street (a private way) and Plymouth 
Street (a public way) in said Pembroke; thence running 

SOUTH 320 51' 50" EAST, by Sherman Street, 240 feet, to land of 
Theodore and Ruth Kaiser; thence, 

SOUTH 570 08 ' OO"·WEST, by said Kaiser land, 99.78 feet , to a 
corner; thence, 

SOUTH 36° ·53• 05" EAST, still by said Kaiser land , 60 . 15 feet , 
to a _corner; thence, 

NORTH 570 08' 00" EAST , still by said Kaiser land , 95.56 feet, to 
the Southwesterly line of Sherman Street; 
thence, 

SOUTH 32° 51 •· 50" EAST, by Sherman Street, 133. 59 feet, to a ·: 
concrete botmd at the intersection of 

·Sherman Street 90d Crescent Avenue; 
thence, ' · 

NORTH 88° 52 ' 00'; WEST, by Crescent Avenue, 229 . 12 feet, · to a ·• 
concrete botmd at the intersection of 
Crescent Avenue and Crane Street'; thence, 

NORTH 40° 23' 55" WEST, by Crane Street 297.81 feet, to a con­
crete botmd at the intersection of Crane 
Street and . Thompson Street; thence 

NORTH 49° 36' 05" EAST, by Thompson-Street, 78.02 feet, to an 
angle; and thence, 

NORTH 570 08' 00" EAST , still by Thompson Street, 151.64 feet, 
to the concrete bound at the point of 
beginning. 

'• 
'' Containing 70,099 square feet of land, according to said plan. 
'.i 

" ., 

l 

I 
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LOT 2: A certain parcel of land, with the buildings thereon, 
situated partlyin Pembroke and partly in Halifax, lying 
between two private ways known as Crescent Avenue and Sherman 
Street, and a body of water variously known as Spring Lake, 
Crystal Lake and Muddy Pond, bounded as follows _: 

Beginning at a point in the town line between the Towns 
of Pembroke and Halifax, said point lying in the Southeasterly 
line of Crescent Avenue, distant ·. Lll6.89 feet NORTH 87° 55' 
36" EAST from a hound marking an angJ.e in said town line and 
1058.16 feet SOUTH 870 55' 36" WEST from a county bound in said 
town line on the Southwesterly side of Plymouth Street, a 
public way; thence, running 

NORTH 36° 08' 00" EAST, by Crescent Avenue, 33.21 feet, to a 
point of curvature; thence, 

EASTERLY, still by Crescent Avenue, by a curve 
having a radius of 71. 08 feet, an arc 
distance of 68.23 feet, to a concrete 
bound at a point of tangency; thence, 

SOUTH 88° 52' 00" EAST, still by Crescent Avenue, 275 . 38 feet, 
to a concrete bound at the intersection 
of Crescent Avenue and Sherman Street; 
thence, · 

SOUTH 01° 08' 00" WEST , by Sherman Street, 92 feet, more or less, 
to Crystal Lake, so-called; thence, 

WESTERLY, . by the shore of Crystal Lake, as it 
curves, 183 feet, more or less, to the 
Southeasterly corner of Lot 2606, as 
shown on plan hereinafter mentioned; 
thence, 

NORTH 01° 08' 00" EAST, by land of owners tmknown, being a 
portion of said Lot 2606, 65 feet, more 
or less , to said town line; and thence, 

SOUTH 87° 55' 36" WEST, by said town line 172.93 feet, to the 
point of beginning. 

Containing 24,700 square feet of land, more or less, according 
to said plan. · 

Also, the land in Pembroke, Plymouth County, ~lassachu­
setts, situated on the Southwesterly side of a private way known 
as Sherman Street, and being shown as Lots numbered 2362 and 2363 
on "Plan H Monponsett Lake and Land Company", dated July 1888, 
drawn by A. H. ~rench, Civil Engineer, recorded with Plymouth 
County Registry of Deeds, Plan Book l, Page 45, to which plan 
reference may be had for a more particular -description of 
said premises. 

Meaning and intending to convey and hereby conveying 
Lots numbered 2332 through 2343, 2354 through 2361, 2362 and 
2363, 2364 through 2367, and· 2600 through 2605 as shown on a 
certain plan entitled "Plan H Monponsett Lake and Land Company 
Pembroke and Halifax, Plymouth Co. Mass . " dated July 1888, 
drawn by A. B. French, Civil Engineer, recorded with Plymouth 

·· Col.mty Registry. of Deeds, Plan Book 1, Page 45, together with 
:. those portions of Lots numbered 2606 through 2610 on said plan · i 
: as lie in the Town of Pembroke. 
ii . 
:: Being the same premises conveyed to me from Fred. W. Swanson, 
·. sometimes known as Frederick W. Swanson and Bridie T. Swanson, 
:, husband and wife, by deed of even date to be recorded herewith . 

~==================================4 
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This conveyance is made subject to and with the benefit of the 
restri ctions set forth in a deed from the Town of Pembroke, 
dated September 24, 1963 , recorded with said Deeds, Book 3063, 
Page 132 , in so far as the same may be now in force and 
applicable . 

. ~-tL . . 
Executed as a sealed instrument , this _'l __ day of November .• 1979. 

COMMONWEALTH OF MASSACHUSETTS 

PLYMOUTH, SS Novembe~ S~ 1979 

Dien personally appeared the above-named Roger G. 

Warren, .and acknowledged the foregoing instrument to be his 

free act and deed, before me, U . · e::::, 
cP/-,.. 4.fur"rc 
My commission expires : 

7 

REC'D NOV 71979 XT 12· I 3 PM AND REtORiJDf 

~=======:;:==================;:;;:;;;;::==========·· 
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MA••ACHUIETTII QUITCUllM DEED •HORT FORM ( INDIVIDUAL) 881 

We, Candace T. Kniffen, John N. Mulready, Sr . , and Troy E. Garron, as 

we are and constitute the Board of Selectmen for the Town of Halifax 
of Halifax, Plymouth . County,M.assacbusetts, 

~,for consideration paid, and in full consideration of SIX HUNDRED FIFI'Y ($650.00) 
DOLLARS, 
grant to Roger G. Warren • 

of 89 Crescent Avenue, Halifax, Plymouth County, MA with qutttlaim tJJlltnautll 

the land in Halifax, Plymouth County, Massachusetts, located on •Crescent Avenue, . 

(Description and mcumbra=s, if ...,] 

A certain parcel of la~d situated in Halifax, Plymouth County, Massachusetts and 
being shown as Lot 2606 on Plan . 5 entitled "Monponset t Lake and Land Company" 
dated July 1888 by A.H. French, Civil Engineer, Brookline, MA and recorded.with 
the Plymouth Registry of Deeds in Plan Book 1, page 45, 

Said Lot 2606 i s bounded and described as follows: beginning at the southwest 
corner of Lot 2606, thence 

Northerly by Lot 2607 forty (40) feet• 
Easterly by the Town Line thirty (30) feet; 
Southerly by Lot 2605 forty (40) feet; 
Westerly by Crystal Lake (shown. as Spring Lake on said 

plan) thirty (30) feet, 

said Lot containing 1,200 square feet, more or less, 

~~tr~~~Jb8Kffd 
16 Jll. 1992 09Efb6A11 

JOHN D.RIORDffl 
REGISTER 

For title r eference, see Instrument of Taking, Book 4002, Page 338 (1974). 

This conveyance is in accordance with, and in compliance with, the terms of 
Massachusetts General Laws, Chapter 44, Section 63A • . 

For Gr antor s ' authority for this conveyance, see vote o.f Halifax Town Meeting of 
March 5, 1945 , and recorded with the Plymouth County Registry· of Deeds on July 3, 
1985, Boo!< 6184, Page 159 .• 

•nu.. . ..... <?.1·.i.~ ••• hand s 

Plymouth, SS. 

Th~ personally ap~red the above named 
and Troy E. Garron 

and acknowledged the foregoing instrument to be 

~-­
"".;.. . ~·" 

.~·~ 

7 

Candace T. Kniffen, John N, Mulrea 

their fr~ act and deed before m 

f llEO 

,.., .. ~ ... 
,:><-

Ma11Y~ 
ffa \I to-¥ &a rel cJ-- 5<_/ccfmo.n 

yqi:i Pl"fm~ St-
tLt r_ . . rvifl .o~3).f' 

Tl"'- l .,.-cNC, (*Individual - Joint Tenants -Tenants in Common.) 

My oomm.issioo expires 19 fr 

Of.APTER lU SEC. 6 AS AMENDED BY CHAPI'E:R 497 OP 1969 
Every deed presented for m:ord shall contain or bave endorsed upon it the full name, iaidenoe and post ollioe a.dd=s of the gn.o.tec 

and a recital of tbc amount of the foll consideration thm!of in dollan or the nature of the other consideratioo thettfor, if not del!'ttft!d 
for a 1pecihc monetary sum. The full mnsideration sba1J mean the total price for the conveyance without deduction for lll"f liens or 
encumbrances assumed by the grantee or remaining thereon. All such eodorsemeols and recitals shall be .rtt0ided as part of the dtt<I. 
Pailwc to comply with this -'Cctlon shall not affect the validity of any deed. N o rqister of deeds shall accept a deed for .recording unless 
it is in compliance with the nqu.ir<ments of this scd:ioo. 

; ·-
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• 9998 111880 MANACHUUT1S QUITCl.Allf DIDI SNOltT l'Olllf (INDIVIDUAi.i Ht 

We 1 John N. Mulready• Sr., Candace T, Kniffen, and Troy Garron, as we are and 
con•titute the Board· of Selectmen for the Town of Halifax 
ot Halifax, Ply111<1uth County,M.usacbusetts, 

•aw-~ for consldetatioo paid, and in full comidetatiOCl of 'Five Hundred Six and 06 /100 
($S06.06) Dollara, 
srant to Roger G. Warren 

of 89 Crescent Avenue, Halifax, Plymouth County, MA, 

the land in Halifax, Plymouth County, Maaaachusetta located on the easterly side of 
Crescent Avenue and being shown as Lot 2607 on a Plan of Land known as Plan G of 

~ndttnvnl!rtoP?tt-

of Monponsett Lake and Land Company, Said Plan being recorded in the Plymouth 
County Registry of Deeds in Book 1, Page 44 , Said Lot 2607 being more particu­
larly bounded and described as follows: 

By Lot 2606 of said Plan for s distance of 40 feet more or less: 

By the Town Line of Pembroke , MA. 30 feet more or less: 

By Lot 2608 of said Plan for a distance of 40 feet more or less; 

By the Shoreline of Spring Lake (now known as Crystal Lake) 20 feet 
mare or less. 

Said Lot 2607 containing 1,000 square feet more or less, 

For Title reference, see deed recorded in Plymouth County Registry of Deeds in 
Book 4839, Page 307, 

' This convevance is made in accordance with the terms of Massachusetts General 
Lawe Chapt~r 44, Section 63A. 

For GTantors' authority for this conve)•ance, see vote of Halifax Town Meeting 
of March ~. 1945, and recorded with the Plymouth County Registry of Deeds on 
July 3, 1985, Book 6184, Page 159. 

• 

•nma ... C?.~!' ...... hand • and seaJs this ... el.;hte.en~ ..... clay of ..... ~ta~r. ............ ,19.!~ .. 

:::::::::::::::::::::::::::::::::::::::::::::::::::::: ::::·:·::: ····1? il'.~::if )%··.-··········· ·­
........ . ~::::::: 

Plymouth, ... 
Then perlOClally appeared the above named, John N, Mulready, Sr,, Candace T. Kniffen, 

and Troy Garron, 
aod.aclcnowledsed the fo1egoing instrument to be their 

au.Pl'ER 10 Sl!C. ' AS AMENDED av CHAPX'1!ll ~97 OP 19$ 

'· 

llfflf clftd J--.1 for llCOrd shall contain or baw endoned 11paa It the full aame, m1deftce at>d JOit oei<'f ..W... of tbo llflll\111 
Md a ftdtal a( ihe .......,,, ol tbe full «WLlidet•don tMteOI In clollot1 or lb< utuoe of the other con1lderatlon tbcte!or,. Jf ft01 dellTtftd 
for 1 1re<Jfic ~ hDI, n.. full mnaJden1ion 1hall rneiin the! 1otal price (or the <011VtJU1<11 without deduction for "'1 lltnS ot • 
enrumbt..- usumed ~ the llfMltt or remalnin11 lheHGn. All ouch endoutmenlJ and oe<lo.11 1hall bet !KC>nltd &a j>llt of the dml. 
Palluoe lo compJr wllh thb Medon tb&ll Mt alltct I.lit vtlldli, oi anr d-.J, No ttjlister ol Jc.di 1hall accept a deed fot 1KC>tdln1 unle.t 

II I• In complllllCll •ltb tlie nqul-to or lblt Ndlon. RF.c'D OCT 2 2 1990 AT 10 s 4 AM AND RECORDtD 
·· 1 

I ·······---·-:r 
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